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ADVERTISEMENT. 


HE Committee appointed by the Royal Society 
to direct the publication of the Philgſopbical 
Tranſactins, take this opportunity to acquaint the 
ublic, that it fully appears, as well from the council- . 
ks and journals of the Society, as from repeated 
declarations, which have been made in ſeveral for- 
mer Tranſactions, that the printing of them was al- 
ways, from time to time, the ſingle act of the re- 
ſpective Secretaries, till the Forty-ſeventh Volume. 
And this information was thought the more neceſſary, 
, not only as it has been the common opinion, that they 
2 were publiſhed by the authority, and under the di- 
b rection, of the Society itſelf; but alſo, becauſe ſeveral 
authors, both at home and abroad, have in their writ- 
ings called them the Tranſactions of the Royal Society. 
Whereas in truth the Society, as 2 , never did 
intereſt themielves any further in their publication, 
than by occaſionally recommending the revival of 
them to ſome of their ſecretaries, when, from the par- 
ticular circumſtances of their affairs, the Tranſactions 
had happened for any length of time to be intermitted. 
And this ſeems principally to have been done with a 
view to ſatisfy the public, that their uſual meetings 
were then continued for the improvement of know- 
ledge, and benefit of mankind, the great ends of their 
firſt inſtitution by the Royal Charters, and which they 
have ever fince ſteadily purſued. 

But the Society being of late years greatly inlarged, 
and their communications more numerous, it was 
thought adviſeable, that a Committee of their Mem- 
bers thould be appointed to reconſider the papers read 


before them, and ſelect out of them ſuch, as they 
Vol. LII. a ſhould 
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ſhould judge moſt * for publication in the future 
Tranſactions; which was accordingly done upon the 
26 of March 1752. And the grounds of their choice 
are, and will continue to be, the importance or ſingu- 
larity of the ſubjects, or the advantageous manner of 
treating them; without pretending to anſwer for the 
certainty of the facts, or propriety of the reaſonings, 
contained in the ſeveral papers ſo publiſhed, which 
muſt ſtill reſt on the credit or judgment of their re- 
ctive authors. 

It is likewiſe neceſſary on this occaſion to remark, 
that it is an eſtabliſhed rule of the Society, to which 
they will always adhere, never to give their opinion, 
as a body, upon any ſubject, either of nature or art, 
that comes before them. And therefore the thanks, 
which are frequently propoſed from the chair, to be 
given to the authors of ſuch papers, as are read at 
their accuſtomed meetings, or to the perſons, through 


whoſe hands they receive them, are to be conſidered 


in no other light, than as a matter of civility, in re- 
turn for the reſpect ſhewn to the Society by thoſe 
communications. The like alſo is to be ſaid with 
regard to the ſeveral projects, inventions, and curio- 
fities of various kinds, which are often exhibited to 
the Society ; the authors whereof, or thoſe who ex- 
hibit them, frequently take the liberty to report, and 
even to certily in the public news- papers, that they 
have met with the higheſt applauſe and approbation. 
And therefore it is hoped, that no regard will here- 
after be paid to ſuch reports, and public notices ; 
which in ſome inſtances have been too lightly cre- 
dited, to the diſhonour of the Society. 
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I. An Account f the Uſe of Furze in 
fencing the Banks of Rivers : In a Letter 

to the Reverend Stephen Hales, D. D. 
F. R. S. from the Reverend Mr. David 
Wark. 


Reverend Sir, 


Read Jan. 8, Hap occafion to inform you before, 
. || that on obſerving a little ſand placed 

in the midſt of a river, where the 

ſtream was pretty rapid, I inquired into the cauſe, 
and found a furze buſh lodged there, which had de- 


tained the ſand, in ſpite of the current. It was eafily 


concluded from hence, that furze might be profitably 
uſed in fencing the banks of rivers, at a very cheap 
rate, and thereby preventing many acres of rich ſoil 


from being changed into barren gravel. Several 
years after, I prevailed on ſome gentlemen of my 


acquaintance to try the experiment; which was ſo 


VOI. LII. = B cheaply 


A — 
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[ 2 ] 
cheaply done, and followed with ſuch remarkable 
ſucceſs, that numbers ſoon followed their example: 
fo that it is now almoſt univerſally practiſed here; 
and, hitherto, has never been once known to fail, 
in anſwering the deſign. In purſuing the ſcheme, I 
found, upon trial, that locks and damheads might 
be raiſed, at one tenth of the ordinary expence, by 
the help of furze, as a very thin perpendicular wall 
of ſtone and lime, or one of deal-boards, two inches 
thick, is the principal part of the expence. Cloſe 
to this wall, on the other fide, is a mound of furze 
intermixed with gravel, and along the top of it (of 
the wall, viz.) a ſtrong tree, equal with the higheſt 
_ of the mound. It is plain, this wall cannot be 
urt by the weight of the water, or force of the 
current, as it is defended by the contiguous mound, 
which is fix or ſeven yards broad; nor can the 
preſſure of the mud and gravel make it give way, 
as their weight is ſuſpended by the interweavings of 
the furze. If, therefore, the tree on the top of the 
wall can be made to keep its place, the whole is 
firm. 
It is well known, that they make their ſea-dykes 
in Holland with faggots of any ſort of bruſh-wood ; 


and it muſt appear to any one, who examines the 


net-work formed by the croflings of the branches 
and prickles of furze, that it is far more effectual 
for this purpoſe, both as it detains the collected 
earth, and is far more cheaply procured than fag- 
Ots. 

. J hope it will be eaſily obſerved, from what has 

been ſaid of Jocks and damheads, that a great deal 


of 
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five ſtone- work in building harbours may 


of expen 
be avoided, by the help of furze mounds. 


| 
1 I am, | 
| | With the greateſt reſpec, 1 
| Reverend Sir, 
: Your moſt obedient, 1 


humble ſervant, 


Had», Dec. 13, 1760. Da. Wark. 


— — 


— 


II. An Account of a remarkable Halo: In 
a Letter to the Rev. William Stukeley, 
M. D. F. R. S. from Tho. _ E/7; 


Reverend Sir, 


Read Jan. 8, T Thank you for preſenting my paper on 
. the Dog ftar to the Royal Society; 
the opinion advanced in which is ſo very unuſual, 
that I expect it will be at once rejected, as incredible, 
by all, who do not care for the work of examinin 
the evidence for it. But I ſhould be glad to hear, 
that ſome impartial perſon had carefully ſearched, 
whether what J have ſaid be ſupported by fact, and 
what other evidence can be found, which I have 
miſſed, either in ſupport or confutation of that 
change of colour in Sirius, which I have ſuppoſed. 
I have long neglected to acknowlege the favour of - 
your information about the comet in Orion laſt Ja- 
nuary ; but had nothing particular to ſay about it, not 
B 2 having 
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having the luck to ſee it. I did not happen to look 
out on the Tueſday night, when it was ſeen; ſo 
heard nothing of it, till the news- paper on Saturday, 
when I did look for it with my naked eye and teleſcope 
alſo; but as it was dwindled, I did not find it; and 
the rather, as its motion was ſo ſwift, I could not, fo 
many nights after, know well where to look for it. 
The comet of 1664, might have appeared nearly in 
the ſame place this was ſeen, with a ſwift motion, 
a pretty many degrees in a day, as a retrogade comet 
in oppoſition to the fun generally has; but, I think, 
would not have been near enough to have moved a 
degree in an hour, as this did; and I think it would 
alſo have been larger, and continued longer, than 
this; for in 1664, it was ſeen four months, and 
when far diſtant from the earth; and, in the poſi- 
tion it muſt have been in laſt January, would hardly 
have gone farther back than the beginning of Gemini, 
in ſmall N. latitude, and is, I believe, one of the 
largeſt comets. 
I have long had by me an account of a remarkable 
halo, I was called out to obſerve, May 20, 17 37, 
a quarter before eleven in the morning, and which 
continued half an hour, in a clear hot tky; and was 
as in the figure. 

The common halo VXN, and the horizontal 
white circle S X T Y, were no way different from 
uſual; nor were any parhelia ſeen. All, that was 
remarkable, was an elliptical halo VPN, coin- 
ciding at the top and bottom with the common one, 
but four degrees narrower in the leſſer diameter at P 
and P, coloured juſt like the halo, and at the coin- 
ciding places, eſpecially at V, very bright. 


I call 


N 

I call VPN the elliptical halo, becauſe it ap- 
peared ſo to me; yet, as the horizontal diameter was 
only gueſſed at, and nothing meaſured, but the al- 
titudes of the points 8, V, N, and T, which gave 
the diameter of the halo VN 45, I will not be po- 
fitive, that VPN P was not the circular one, and 
VXNY elliptical, and 4 wider than the circle at 
X and VI. Which ever it was, it is, I think, worth 


preſerving, 


1 


preſerving, as I do not know we have any account 
of ſuch another, unleſs what Dr. Halley, in Philo- 
ſophical Tranſactions, N? 278. calls two arches of 
circles touching the halo at top and bottom, can be 
ſuppoſed to be imperfect parts of an elliptic halo not 
wholly ſeen. 


With all due reſpect, I remain, 


SIR, 
Your humble ſervant, 


Lyndon, March 3, 1760, 6 3 Barker, 


— — 


2 8 — 
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III. An Account of a Meteor ſeen in New 
England, and of a l birlwind felt in that 
Country: In à Letter to the Rev. Tho. 
Birch, D. D. Secretary to the Royal So- 
ciety, from Mr. John Winthrop, Profeſſor 
of Philgſophy at Cambridge in New Eng- 


land. 


Reverend Sir, 


Read Jan. 15, J Am extremely obliged to the Royal 
18 Society, for their favourable accept- 
ance of my paper on our late great earthquake; and 
to you, Sir, for the very polite manner, in which you 
were pleaſed to inform me thereof. 1 wiſh I were 

able to communicate any thing worthy the attention 
of ſo illuſtrious a body. But no ſuch thing occurs 
at preſent; unleſs you ſhould be of opinion, that the 
5 two 


1 


two following accounts, in the meteorologic way, are 
ſo in ſome degree. 
The firſt is of a meteor, by which the ſouthern 
parts of this province were greatly alarmed, on Thurſ- 
day, the roth of May laſt, about 35 after Nine in 
the morning. The weather being then fair and calm, 
the people at Bridgewater, and the towns near it, 
about 25 miles ſouth from hence, were ſurprized 
with a noiſe, like the report of a cannon, or volley 
of ſmall arms, which ſeemed to come from the weſt. 
This report was followed by a rumbling noiſe, which 
moſt took for the roar of an earthquake; and, when 
it had laſted about a minute, there was another ex- 
ploſion, like that of a cannon; and about as long 
after, a third ; the roaring noiſe, in the mean time, 
increaſing, ſo as to fill the air all around, to the great 
terror and amazement of thoſe who had heard it, as 
ſome of them have informed me. After this third 
exploſion, the noiſe gradually abated, ſeeming to 
go off toward the ſouth-eaft ; having laſted, in the 
whole, as was judged, about 5. This 1s all I can 
collect of the real fact, from the ſeveral accounts 
given in thoſe places, where the noiſe was loudeſt. 
That found, which moſt took for the roar of an 
earthquake, ſome compared to the beating of drums; 
and added ſome circumſtances, with relation to it, 
too whimſical to be here repeated. It is ſufficient to 
obſerve, in general, that they were ſuch as were 
probably ſuggeſted by an imagination prepoſſeſſed 
with ideas of war, and, at that time, terrified to a 
great degree. | 
As to the extent of theſe noites, they were heard 
as far north as Roxbury and Boſton eaſt, a league 


beyond 


„„ 
bevond Cape Cod; ſouth, at Martha's Vineyard and 
Rhode Iſland; and weſt, at Providence and Men- 
don; filling a circle of about 80 miles in diameter, 
the center of. which was at Bridgewater, or near it. 

The meteor, which produced theſe noiſes, was 
not ſeen near the center of this circle, but only near 
the circumference. The moſt diſtinct account I have 
had of it, was from a creditable perſon at Roxbury, 
2 town adjoining on Boſton, who informed me, that, 
about ten o'clock that morning, he ſaw in the air a 
ball of fire, about 4 or 5 inches in diameter, draw- 
ing a train of light after it. The ball was of a white 
brightneſs, exceeding, in his opinion, that of the 
ſun. Though the ſun then ſhone out clear, this 
fire-ball was bright enough to caſt a ſhade, by which 
he firſt perceived it in the ſouth-eaſt, paſſing below 
the fun. For he was ſtanding with his back toward 
that and the ſun; but this ſhade put him upon turn- 
ing round, to diſcover what might be the cauſe of it. 
He fays, the ball moved parallel to the horizon from 
the north-eaſt toward the ſouth-weſt, not above halt 
ſo faſt as ſhooting ſtars generally do, and diſappeared 
while he was looking on it; and that about 4 or 5 
after, he heard a kind of rumbling noiſe, ſomewhat 
like that of an earthquake ; which was alſo heard 
by many others in Roxbury. 

From a veſſel about a league ſouth-weſt from Cape 
Cod, and from Martha's Vineyard, we have received 
like accounts of a bright ball in the heavens, ſuf- 
ficient to aſcertain the reality of the meteor, but not 
to determine its hight and courſe. Near the center 
of the fore-mentioned circle, the meteor muſt have 
paſſed too near the ſun to be viſible, 


The 
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The other account I had in view, is of a whirl- 
wind, which happened on Tueſday, the 1oth of this 
inſtant July, at Leiceſter, a town in this province, 
ſituated about 40 miles weſt from hence. In point 
of violence, it ſeems to have equalled any, and ex- 
ceeded moſt, that have happened in this country, fo 
far as I can judge by the accounts I have ſeen, and, 
indeed, med, that are recorded in the Philoſophical 
Tranſactions. I was very deſirous to have gone myſelf, 
to take a view of its deſtructive effects, but an infirm 
ſtate of health has prevented me. However, I have 
received ſuch informations from ſeveral gentlemen, 
who have been on the ſpot, as enable me to give a 
particular account of it; in which I ſhall relate no- 
thing but what, I am well aſſured, may be relied on 
as fact. 

The morning of the 1oth July with us, at Cam- 
bridge, was fair and hot, with a briſk gale at ſouth- 
weſt. The afternoon was cloudy. About five, it 
began to rain, and thundered once. At Leiceſter, 
ſeveral people of credit ſay, that about five o'clock 
the ſky looked ſtrangely ; that clouds from the ſouth- 
weſt and north-weſt ſeemed to ruſh together very 
ſwiftly, and, immediately upon their meeting, com- 
menced a circular motion ; preſently after which, a 
terrible noiſe was heard. The whirlwind marched 
along from ſouth-weſt to north-weſt. Its firſt effects 
were diſcernible on a hill, where ſeveral trees were 
thrown down, at conſiderable diſtances from each 
other. On the north-eaſt fide of this hill, was a 
tree, which ſeemed to have been ſtript of its limbs 
on the ſouth fide, nearly from the top to the bottom. 
At the foot of the hill was a ſwamp, through which 

V oL, LII. = the 


were, in general, large: moſt of theſe were torn up 
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the progreſs of the wind could not be followed, 
without great difficulty; though, by the appearance 
of the ſwamp from the hill, the violence ſeems to 
have been increaſed. After paſſing the ſwamp, it 
ſtruek the open ſide of a hill with prodigious 5 
Here lay a great number of large ſtones, many of 
which were thrown out of the beds they had made; 
particularly one, judged to be near 1 50 tþ, was moved 
from its place 3 or 4 feet; and others, which were 
ſmaller, to greater diſtances. Here alſo lay the trunk 
of a great tree, 2+ feet in diameter at the butt- end, 
and about 40 feet long, which was rolled over, one 
turn, out of its bed, toward the upper part of the 
hill. The trees on the ſide of this hill, and in a 
valley to the ſouth of it, did not ſtand thick, but 


by the roots, and thrown down in almoſt all di- 
rections; many at right angles to the courſe of the 
wind, ſome with their tops ſouth-ecaft,: others north- 
caſt; one, which had been broken off about 10 feet 
from the ground, lay with its top about ſouth-weſt, 
that is, contrary to the courſe of the wind. The 
current of air at that place was judged to have been 
about 40 rods wide, from the ſide of the hill acroſs- 
the valley before-mentioned ; its ſt violence 
being, by its effects, diſcernible along the ſide of the 
Hill. Having then paſſed over ſome clear land, for 


about half a mile, on which it left no other marks 
than part of a corn- field levelled, and the ſtone-walls. 
and fences thrown down, it came to the dwelling- 
houſe of one David Lynde, the only one, which 
ſtood in its way : upon this it fell with the utmoſt 
fury, and, in a moment, effected its complete de- 

ſtruction, 
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ſtruction, as I ſhall preſently relate. About 3 or 4 
rods. before it came to the houſe, it took up an apple- 
tree by the roots, and carried it into the yard before 
the houſe. After paſſing the houſe, — throwing 
down the fences, and ſeveral trees, which ſtood in 
its courſe, it ſeemed; by the effects, to have altered 
its direction a little more to the eaſtward. In this 
direction, it paſſed through a field of grain, in which 
it made a lane of 8 or 10 rods wide; from whence it 

through a ſwamp, where, by a view from 
the ſide of it, it appeared to have made great havock; 
and after this, it paſſed over a pond about half a mile 
diſtant from the houſe. No effects of it were viſible 
upon the ground to a greater diſtance than 4 miles 
from the houſe, north-eaſtward, or about 6 miles 
from the place where it began. 

To come now to the deſtruction of the houſe. 
This was in the form of an -I; one part fronting the 
ſouth, on the country road, from which it ſtood back 
about 2 rods; the other part fronting the eaſt. In 
the middle of the ſouth front was a door, diſtant 
from the chimney about 4 feet. Behind the eaſtern 
room was the kitchen, the chimney of which ood 
at the north end; and the door of it was in the eaſtern 
front. The houſe was of wood, two ſtories highs 
and both the chimneys of Kone. Near the houſe 
were a ſhop and ſmall ſhed; and the barn ſtood on 
the oppoſite fide of the road, ſouth, about 10 rods. 
diſtant. As ſoon as they perceived the ſtorm coming 
near the houſe, ſome men within endeavoured to ſhut 
the ſouth door; but before they could effect it, they 
were ſurprized by the falling of ſtones around them, 
from the top of that chimney, which was in the 


C 2 middle 


[ 12 ] 
middle of the houſe. All the people in the houſe 
were, in that inſtant, thrown into ſuch a conſterna- 
tion, that they can give no account of what paſſed 
during this ſcene of confuſion, which was, indeed; 
very ſhort. It may be judged of by the effects, and 
by the teſtimony of credible men, who lived near, 
and, in a few minutes after the wind, viewed the de- 
folation made by it. Where the houſe ſtood, nothing 
remained but the fills, and the greater part of the 
lower floor, with part of the two ftacks of chimneys,. 
one about 10 feet, and the other not quite ſo high; 
the ſtones, which had compoſed the upper part, lying 
all around them; and the fills, at the ſouth-weſt 
corner, were ſtarted out of their places round to the 
northward. Except theſe fills, there were only three 
pieces of timber, and thoſe very left intire; one 
of which, about 16 feet long, and 10 inches by 8, 
was found on the oppoſite fide of the road, nearly 
fouth, about 20 rods diſtant from the houſe; The 
reſt of the timbers, from the greateſt to the leaſt, 
lay broken and twiſted to pieces between N. N. E. 
and E. for 70 or 80 rods from the houſe; ſome 

| upon the ground, others ſticking into it a foot and 
4 two feet deep, in all directions. Part of one of the 
ft main poſts, about 10 feet long, ſuppoſed to be the 
wi N. W. corner poſt, with part of one of the plats of 
nearly the ſame length, and a brace which: holds 
them together, were left ſticking. in the ground, 
4 nearly perpendicular, to a great depth, in a field 
4 ſoutherly from the houſe about 8 rods diſtant. The 


|; boards and fhingles of the houſe, with 3 or 4000 
4 new boards, which lay by it, were fo intirely ſhat- 
1 tered, that ſcarce a piece could be found above 4 or 


5 inches 
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5 inches wide, and vaſt numbers were not more. than 
two fingers wide; ſome within the courſe of the 


wind, and ſome without, at great diſtances on both 
fides of it (as were the timbers), ſticking in the 
ground,. ſome nearly perpendicular, others inclining 
ſeverally towards almoſt all points of the compaſs. 
What has been ſaid of the boards and ſhingles, is 
likewiſe true of the wooden furniture of the houſe :. 
the tables, chairs, deſks, &c. ſhared the ſame fate ; 
not a whole ſtick was to be found of any of them. 
Some of the beds, that were found, were hanging on 
high trees at a diſtance. Of the heavy utenſils, 
pewter, kettles, and iron pots, ſcarce any have been 
found. Some nails, that were in a caſk in the caſt 
chamber,. were driven, in great numbers, into the 
trees on the eaſtern fide of the houſe. The ſhop and 
fhed, before-mentioned, were torn in pieces, nothing 
of the ſhop remaining, but the fills and floor; and a 
horſe ſtanding under the ſhed was killed. Another 
horſe, in a paſture at ſome diſtance from the houſe, 
on the eaſtern ſide, ran toward the houſe, as ſoon as 
the ſtorm was paſſed, trembling in an extraordinary 
manner, and preſently. lay down and died. "Tis ſup- 
poſed, he received ſome violent blow from ſome 
pieces of the houſe. The barn was thrown down, 
but its parts remained in a heap, without. being 
diſperſed. | 
Such was the cataſtrophe of this houſe, which. 
was effected in a very ſhort ſpace of time, as we. 
learn from the teſtimony of one Warren, whoſe 
houſe ſtood about 50 rods eaſterly on the road. He 
fays,. that, upon hearing the wind, and ſeeing the 
rain. beat. into one of his doors, which looked toward 
Lynde's 


eaſterly from the houſe, about 8 rods, lyi 
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Lynde's houſe, he went and ſhut it; at which time, 
he ſaw the houſe and barn ſtanding ; but going from 


it a little way, without bolting it, and reflecting, that 
it might blow open, he returned to bolt it; from 
whence, before he had proceeded croſs the room to 
bolt another door, that fronted the road, a large piece 
of timber from Lynde's houſe ſtruck the cap of the 
door laſt-mentioned, and burſt it open; ſo that from 
the time, he ſaw the houſe ſtanding, to the time of 
his door's being burſt open, could hardly be more 
than a minute. : 

It is really extraordinary, that, in fo fadden and 
general a devaſtation, any perſons could eſcape with 
their lives. And yet the providence of Gop fo or- 
dered it, that but one life was loſt. There were, at 
that time, in the houſe fourteen perfons; Mr. Lynde, 
his negro man, nine women and children, and three 
travellers, it being a public-houſe; of all which, the 
negro only loſt his life. It is ſuppoſed, he was in 
tune weſt chamber. He was found ſouth, a little 


acroſs a 


low wall, and a bed near him, which had been in 


the weſt chamber : his back, thighs, and arms, were 


broken, and he ſoon expired, in extreme mifery. His 
maſter, ſuppoſed to have been in the weſt lower room, 
was found nearly in the ſame direction, about 2 rods 
diſtant. He was winding his watch at that time ; and 
the watch was found at one diſtance, and the caſe at 
another. The three travellers were found on the 
floor, near the ſouth door, which they had endea- 
voured to ſhut, much cut and bruifed by the ſtones. 
falling from the chimney, which lay round them. 
Three young women and a child were found unhurt 

6 ON 
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on the kitchen floor, near to, and partly inder, the 
eaſt door, which was blown down upon them, as 
they were endeavouring to ſhut it. The miſtreſs of 
the houſe, with a child in her arms, and two others, 
being in the kitchen, near a paſſage into the cellar, 
were forced down ſeveral ſtairs, where they were 
found; the woman being ſlightly hurt by ſome 
pieces of boards, which fell upon her. A child, 
ſtanding near the chimney, was buried in its ruins ; 
but happily preſerved by a piece of board, which, 
falling obliquely. againſt the jamb, ſecured it from 
the falling. ſtones. - Beſides the perſons in the houſe, 
there was a girl, about ſeven years old, before the 
fouth door, the preſervation of whoſe life was not 
leſs remarkable. She was taken up from before the 
door by the wind, and carried above 30 rods. The 
people there are perſuaded, ſhe was, carried over the 
tops of trees, -being firſt ſeen running towards the 
houſe, in the edge of a thick wood, ſeveral rods from 
the courſe of the wind; having ſuffered no other in- 
jury, than breaking the collar-bone. 

From the whole, it ſeems highly probable, that 
the houſe was ſuddenly plucked off from the fills (to 
which the upright poſts are not faſtened), and taken 
up into the air, not only above the heads of the per- 
ſons, who were on the lower floor, but to the height 
of thoſe parts of the chimneys, which were left ſtand- 
ing, where, by the violent circular motion of the 
air, it was immediately hurled into ten thouſand. 
pieces, and ſcattered to great diſtances, on all quarters, 
except that, from which the wind proceeded. And it 
farther appears, that the violence of the wind in that 


place 
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place was over, as ſoon as the houſe was taken up; 
otherwiſe, no body could have been left on the floor. 

I have now given a very circumſtantial account of 
this furious blaſt; being perſuaded, that an attention 
to every particular in effects is generally neceſſary to 
a diſcovery of their cauſe. It appears to me ſo dif- 
ficult to aſſign a cauſe adequate to theſe effects, to 
ſhew by what means a ſmall body of air could be put 
into a circular motion, ſo exceſſively rapid as this 
muſt have been, that I dare not venture any con- 


jectures about it. It would be a great ſatisfaction to 


me, to know your ſentiments, or thoſe of any other 
learned gentlemen of the Royal Society, upon this 
article, 


I beg leave to ſubſcribe myſelf, 


With the greateft reſpet, 
Reverend Sir, 
Your moſt obedient and 
moſt humble ſervant, 
| John Winthrop. 
Cambridge, New England, 4 


30 July 1760. 
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IV. a Letter from the Rev. Nevil Maſke- 
Tyne, A. M. Fellow of Trinity College, 
in the Univerſity of Cambridge, 5 
F. R. S. to the Rev. Dr. Birch, Secretary 
to the Royal Society; containing a Theorem 
of the Aberration of the Rays of Light 
refracted through a Lens, on account of 
the Imper fectiom of the ſpherical Figure. 


Reverend Sir, 


Read Jan. 22, KN BOUT two years ago, becoming 

"ws acquainted with Mr. Dollond's cu- 
rious diſcovery in optics, of correcting the aberration 
of the rays of light ariſing from the different refran- 
gibility of the different ſorts of rays, by a combina- 
tion of two different kinds of glaſs; and learning 
from him, in converſation, that he had invented a 
theorem, ſhewing the quantity of the aberration of 
- rays refracted through a lens, on account of the 

mperfection of the ſpherical figure; by the applica- 


| _ of which, he was able to make the aberrations 


of the combined concave and convex object lenſes 
perfectly equal to, and conſequently to correct one 
another ; I was defirous of being more minutely 
acquainted with this farther great improvement in 
optics; and Mr. Dollond accordingly readily offered 
to gratify my curioſity. But in the mean white that 
he was looking over his papers, in order to lay them 
before me, having leiſure, I ſet about the inveſtiga- 
tion of a ſimilar theorem myſelf; which having 

Vor, LII. D completed, 
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completed, I interchanged with Mr. Dollond for 
his theorem, he taking mine, and 1 taking his. 


Our theorems, though fimilar, were not exactly the 


fame; but, by reduction to the ſame form, I inferred 


his theorem from mine; which gave me a farther 
confidence of the exactneſs of both. 

I have here ſent you my theorem, and deſire, that 
you will lay it before the Royal Society. 


I am, SIR, 
Your moſt obedient 


humble ſervant, 


Nevil Maſkelyne. 


Prince Henry, St. Helen's Road, 
Jan. 16, 1761. 


E T the form of the lens aſſumed, in the inveſti- 
gation of the theorem, be a meniſcus, the radius 
of whoſe convex ſurface is greater than that of its 
concave ſurface; and the center of whoſe two ſur- 
faces lie on the ſame fide of the lens, as the radiant 
| from which the rays diverge, that fall thereon. 

he ray falling on the extreme part of the lens will, 
after refraction, diverge from a point before the lens, 
nearer thereto than the geometrical focus of rays di- 
verging from the ſame radiant point, and paſſing 
indefinitely near the vertex. 

Let Q expreſs the diſtance of the radiant point, 
before the lens, from its vertex; R, the radius of 
concavity of the ſurface, on which the rays firſt fall; 
and 7, the radius of convexity of the ſecond ſurface ; 
F, the principal focus, or the focus of parallel rays; 
6 which 
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which will be on the ſame ſide of the lens, as the in- 
cident rays; becauſe R, the radius of the concave ſur- 
face, is ſuppoſed leſs than r, the radius of the convex 
ſurface. Let the ratio of m to # be the ſame with that 
of the ſine of incidence to the fine of refraction of 
rays paſſing out of air into glaſs, and let Y expreſs 
the ſemidiameter of the aperture of the lens; the 
angular aberration of the ray falling on the extremity 
of the lens, or the angle made between this ray, after 
being refracted through the extremity of the lens, and 
another ray or line, ſuppoſed to be drawn from the 
ſame extremity of the lens, to the geometrical focus 
of rays diverging from the ſame radiant point, and 
paſſing indefinitely near the vertex of the lens, ex- 


preſſed in meaſures of the arc of a circle to the ra- 
dius unity, will be 


m — 2mn + 2 x * mn + 48 — 2m X Y* 
un - n x2mxF r zu K Fr 
* = FanxY: 4» + 3msa — 3m*x Y* 
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Where R, the radius of the firſt ſurface, is exter- 
minated ; and 7, the radius of the ſecond ſurface, is 
retained : 

Or, exterminating r, the radius of the ſecond ſur- 
face, and retaining R, the radius of the firſt ſurface, 
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It may be proper to remark, that, as in theſe 
theorems, the principal focus is ſuppoſed to lie be- 
fore the glaſs, as well as the radiant point, to adapt 
the theorem to other caſes, if the lens be of ſuch a 
form, as that its principal focus lies behind the glaſs, 
F muſt be taken negative: likewiſe, if the rays fall 
converging on the lens, or the point, to which they 
converge, lie behind the glaſs, Q muſt be taken ne- 
ative: laſtly, if the firſt ſurface be convex, R muſt 
be taken negative; and if the ſecond ſurface be con- 
cave, 7 muſt be taken negative; and if, after all 
theſe circumſtances are allowed for, the value of the 
theorem comes out poſitive, the aberration is of ſuch 
a nature, as to make the focus of the extreme rays 
fall nearer the lens before it, than the geometrical 
focus, or farther from the lens behind it : but if the 
value of the theorem comes out negative, the aber- 
ration is of ſuch a kind, as to make the focus of the 
extreme rays fall farther from the lens before it, than 
the geometrical focus. 


With reſpect to the application of this theorem to 
Mr. Dollond's combined object glaſſes, it is evident, 
that if the aberrations of the convex and concave 
lenſes added together (paying due regard to the ſigns 
of the theorem), are made equal to nothing, the two 
lenſes will perfectly correct one another: but as there 
are two unknown quantities unlimited in the equa- 
tion, namely, the radius of one ſurface of each glafs 
(for F and Q are given, as well as m and ), there 
is room for an arbitrary aſſumption of one of them, 
at the diſcretion of the theoriſt, or artiſt; which 
being done, there will remain a quadratic equation, 


whence 
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whence there will reſult two values of the radius, 


which remains unknown, either of which will p 
duce an aberration equal to that of the other lens. 


i. 
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V. Extract of a Letter from the Abbe De la 


Caille, of the Royal Academy of Sciences 
at Paris, and F. R. S. to William Watſon, 
M. D. F. R. S. recommending to the Rev. 
Mr. Nevil Maſkelyne, F. R. S. to male 
at St. Helena @ Series of Obſervations for 
diſcovering the Parallax of the Moon. 


Lincoln's-Inn-Fields, 8 Jan. 1761. 


R. Watſon lately received a letter 
from the Abbe De la Caille at Paris, 


in which he takes notice, © That although the pa- 


cc 


< rallax of the moon ſeems ſufficiently well deter- 


mined, by the obſervations made in 1751, in 
Europe and at the Cape of Good Hope; never- 
theleſs, an element of this importance cannot be 
too well aſcertained. He is of opinion, that Mr. 
Mafkelyne's continuance in St. Helena may be 


8 employed in making new obſerva- 


tions ; fince the baſe, upon which theſe parallaxes 


W's" be calcula ſhould exceed the earth's 
radius. 


« That if the Royal Society does approve of his 


6 propoſition, and recommend to Mr. Maſkelyne 
* the execution of the ſcheme of . 


6 which 
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“ which he has drawn up, he promiſes to comply 
« with it punctually on his part.” 

The Abbe has accordingly ſent Dr. Watſon a 
ſeries of obſervations, which he recommends to Mr. 
Maſkelyne to make, from the 13th of June 1761, 
a few days after the tranſit of Venus, till the gth of 
May 1762. This paper Mr. Maſkelyne has tran- 
ſcribed, and propoſes to make theſe obſervations in 
concert with the Abbe De la Caille. And if a copy 
of this paper, which Dr. Watſon propoſes to lay be- 


fore the Society, at their next meeting, was put into 


the hands of Dr. Bradley, that gentleman might like- 


wiſe make correſpondent obſervations. 

The Abbe likewiſe adds, That he has ſuppoſed, 
* that the ſector, which Mr. Maſkelyne takes with 
* him to St. Helena, would take in five degrees and 
« a half on each fide the zenith; and that his clock 
* would be regulated by ſydereal time.” This ſector 
extends much beyond the Abbe's expectation, as it 
takes in eight degrees and a half on each fide of the 


zenith. 


The OBsERVATIONS recommended by the Abbe De 
la Caille to Mr. Maſkelyne. 


| Culmin. Decl. A. 
1761. Sydera wa ⁊⸗uꝙ — 
| Obſerr. H. M. 8 G. M. 
— — — — | | 
Jon. 13. A -| 14 6 1512 16 
Veſp. le - -| 14 37 42 | 15 2 | 
S--: =: <3 3< 20 V1 43. £4 | 
1 --| 15 22 131] 13 59 
Juv. 14 - We 5 30 © 18 27 
eſp. „ 
Feine 


1761. 


* 1 
* 
un. 22, . 
ane. ET 2-2 
E 

. — 2 
ul. 10. Ja K 
eſp. le 
 & & - =- 

1 14 - - 
eſp. 6 - - 
iy M - - 
Jul. 12. I 
eſp. - = - 
e 
ul. 19 - - - 
ane. 2 

| WW cc 
13 1 
ane. |. W - - 
11 
9888 - - 
. 
Veſp. C Ophi - 
Aug. 7. Go 
Veſp. n Ophi 
Aug. 8. 1 
Veſp uw 41 
10% „ 2 - - 
Velp. . 
EE 


83 

Mart. 14. | 4 & - - 
- 
Mart. 15. - - - 
p Mt - - 

Aa IR - - 

fg ---- 

2, Set: 
161 
SB - - 
RN 
1 
[fn 

& = - - 
fd. - - © 
WS. 
Bm - - 


Vol. LII. 


VI. 4 


[ 26 1 


VI. Letter from the Rev. Nevil Maſke- 
lyne, M. A. F. R. S. 10 William Watſon, 
M. D. F. R. . 

Prince Henry, St. Helen's Road, 


+» 5 Jan. 17, 1761. 
Read Jan 22, IN a letter which I wrote to you from 

N88 this place, the beginning of this week, 
I defired you would, in your anſwer to Abbe De la 
Caille, acquaint him, that I had propoſed to the 
Royal Society the obſervations of the moon's paral- 
lax, before his letter came; and that Dr. Bradley 
was to make obſervations at Greenwich, correſpondent 
to mine at St. Helena; and that I was drawing up a 
liſt of the proper obſervations to be made, and the 
proper ſtars with which the moon was to be com- 
pared, which I propoſed to tranſmit to the Abbe 
De la Caille, in order that he might attend to the 
ſame obſervations, if he thought proper. But as he 
has made out a liſt of proper opportunities of ob- 
ſerving, I ſhall only ſet down five obſervations to be 
added thereto, which I beg you will tranſmit to the 
Abbe De la Caille ; and likewiſe deliver a copy of the 
ſame to Dr. Bradley. 

I alſo defired in my letter, that you would defire 
the Abbe De la Caille, and the other French aſtro- 
nomers by him, to attend to the obſervations of the 
eclipſes of Jupiter's ſatellites, eſpecially the firſt, from 
May 1761 to June 1762, incluſive, in order to ſettle 
the difference of longitude between Paris and St. He- 
lena; which if it came in the name of the Society, 
it would be better; and that you would alſo deliver 


it 
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it as my requeſt to the Society, that they would re- 
commend it to my Lord Macclesfield, Dr. Bradley, 
Mr. Raper, and Mr. Short, and any other gentle- 
men they know propoſe to attend carefully to the 
obſervation. of the tranfit of Venus, to make as many 
obſervations of the eclipſes of the ſatellites as they 
conveniently can, in order to ſettle the difference 
of longitude between their place of obſervation and 
and St. Helena, in the moſt exact manner; which is 
of the utmoſt importance with reſpect to the uſe to 
be made of the obſervations of the tranſit of Venus. 
We failed from hence laft Tueſday ; but the wind 
not holding, returned hither again the next day. 
We are now under way again; but doubt whether 
the wind will ſerve for us. I am ſorry to hear of the 
accident, which befel the Sea-horſe, though they 
came off victors. I hope it will not ſtop their voyage; 


for I learn, that if they fail in a fortnight, they may 
{ti]] be in time. 


I am, 


Your obedient 


humble ſervant, 


N. Maſkelyne. 


VII. A Diſſertation upon a Samnite Dena- 
rius, never before publiſhed. In a Letter 
to the Rev. Thomas Birch, D. D. Secre- 
tary to the Royal Society, from the Rev. 
John Swinton, B. D. of Chriſt-Church, 
Oxon. F. R. 5. 


Reverend Sir, 


INCE the communication of my laſt 
paper to the Royal Society, I have 
met with another Samnite denarius; which will, in 
a great meaſure, confirm what I endeavoured to 
evince in that paper. This inedited filver coin is 
adorned with two Etruſcan inſcriptions, that very 
well merit the attention of the learned. It is of the 
ſize of the larger conſular denarii, diſcovers much of 
the Roman taſte, and is in the fineſt conſervation. 
On one fide it exhibits a galeated head, in all reſpects 
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ing with that preſerved by a (1) medal of the 
Flineicn family; behind which AY the Etruſcan 
letters VN JT, FITEEIV ; none of which, ex- 
cept the laſt, And that but little, has ſuffered at all 
from the injuries of time. The type on the reverſe 
perfectly reſembles that preſented to our view by the 
poſterior part of the aforeſaid Roman coin, attributed 
to Tiberius Veturius ; excepting that three human 
figures only occur on the latter of theſe pieces, and 
five on the former. The inſcription in the exergue is 
formed of the Etruſcan characters > E[[TRRITI. 5, 
C. PAAPII. C. The workmanſhip of the Samnite 
denarius is ſo fimilar to that of the Roman, that had 
not the legends, or inſcriptions, pointed out a dif- 
ferent origin, theſe two medals might have been con- 
fidered as ſtruck at the ſame place, on the ſame oc- 
caſion, and by the very ſame hand. 

The Etruſcan elements VN ITFI, FITEETV, 
behind the galeated head, occupy the ſpace in which 
the Latin letters TI. VET. appear on the Roman 
denarius. This, in conjunction with what has been 
already advanced in favour of the ſame notion, 
amounts almoſt to a demonſtration, that the name of 


the pretor of the Marſi, as he is (2) called by Claudius 
Quadrigarius, 


—  — 
9 


(T) Vid. Vaill. Patin. & Sig. Haverc. in Num. Fam. Vetur. 

(2) That the account of this general's death in the pallage 
here referred to, as well as the ftory of the two ſlaves imme- 
diately preceding it, was extracted out of Claudius Quadriga- 
rius's Annals, there ſeems little reaſon to doubt. For that both 
theſe events happened in Italy about the ſame time, cannot well 
be denied, M. Lamponius having defeated a body of Roman 
troops, under the command of Licinius Crzifus, and put 800 of 
them to the ſword, ſhut the reſt up in Grumentum, a city of Lu- 
cania, either the firſt or ſecond campaign of the Social war, ac- 


cord lg 
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Quadrigarius, at the time of the Social war, was FI- 
TEEIVR, FITEEIVRI, FITEEIVRII, or VETV- 
RIVS. Whence we may learn, that the VETTIVS 
Of the antient authors, mentioned in my laſt paper, 
ought to be converted into VETVRIVS; and that 
the INSTEIVS (3) CATO of Velleius, as well as 
the T. VETTIVS (4) of Eutropius, was in reality the 
TI. VETVRIVS, whoſe name has been-tranſmitted - 
down to us by the conſular denarius. I fay, © the 
« TI. VETVRIVS, whoſe name has been tranſmitted 
te down to us by the conſular denarius ;” for that the 
Latin elements TI. VET. on the Roman coin ſtand 
for TIBERIVS VETVRIVS, and conſequently that 
the piece itſelf belongs to the Veturian family, my 
two Samnite medals render inconteſtably clear. A 
point therefore, by their affiſtance, is determined; 
which has been taken for granted only by Patin (5) 
and Vaillant, and not ſufficiently proved by Mr. 
Havercamp (6). The Etruſcan inſcription in the 


- 
ad ud 2 & a i == 
. — — = — 1 = = = 
— — * — 

2 == = — pa : _ \ Z Y 

— — — = — — ꝓ— — — — — 
= — — — 
- = 

— — — ————— EÜꝶ‚¹4 . — — . = 
-_» —  —.. ——— — , - — 
RA 
= =. * - 

* 


cording to Appian; and therefore then probably formed the ſiege 
of that place, mentioned by Seneca. And that the pretor of the 
Marſi was killed by his ſlave before the concluſion of this war, has 
been rightly obſerved by Lipfius. That learned man therefore 
ſhould not have conſidered the proximity of time of the two forego- 
ing events only as a bare poſſibility, or rather a ſort of fiction, as 
he manifeſtly has done, in the following words: Quid ergo? nonne 
bells Punico hoftilia multa Italiæ loca, et in ea praſertim tractu? 
PoTvIT et Sociali bello eveniſſe, ex Flori III. cap. æviii. , 

Claud. Quadrigar., apud Senec. De Benef. Lib. iii. c. 23. 
Appian. Alexandrin. De Bel. Civil. p. 375. Juft. Lipſ. Comment. 
in Senec. ubi ſup. p. 300. Antverpiæ, 1915. Vid. etiam Macrob, 
Saturn. Lib. I. p. 166. Londini, 1694. 

(3) Vell. Paterc. Lib. ii. 

(4) Eutrop. Lib. v. c. 3. 

(5) Patin. & Vaill. ubi ſup. 

(6) Sig. Haverc, Comment. in Famil. Roman. Num. omn. &c. 
p. 435—440. Amſtelædami, 17 34. 


exergue, 
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exergue, >,FITINNI1.>, C. PAAPII. C, indicates 
the piece to have been ſtruck ſoon after C. Papius 
Mutilus had been conſtituted commander in chief of 
the Samnite forces, deſtined to act againſt the Ro- 
mans, when the Italian ſtates took up arms againſt 
the republic, about the year of the city 663. From 
the preceding obſervations it appears, that our coin 
exhibits the names of two great generals, of different 
families, Tiberius Veturius and C. Papius Mutilus, 
in conformity to the cuſtom then (7) prevailing at 
Rome. For that ſuch a cuſtom prevailed there in 
this and the following age, ſeveral conſular medals 
of the Coponian, Conſidian, Curtian, Cocceian, Di- 
dian, Fonteian, Fufian, Mucian, &c. families leave 
us no manner of room to doubt. 

With regard to the letters of which the firſt 
Etruſcan inſcription is compoſed, I have not at pre- 
ſent much to ſay; having already given a particular 
deſcription of them, in a former paper. It may not 
be amiſs however to remark, that the ſecond of thoſe 
characters is apparently the Samnite-Etruſcan I, 
adorned with a ſort of accent; which has been taken 
notice of by the learned (8) Sig. Annibale degli 
Abati Olivieri, in his ſecond diſſertation. How that 
mark or. accent varied the power of this element, I 
ſhall not preſume to decide; but that the found of 
it was thereby in ſome manner varied, I think can- 
not well be denied. The fourth letter js ſucceeded 


by a monogram, or complex character, formed of E 
— — 


| (7) Patin. Vaill. & Sig. Haverc. in Famil. Copon. Conſid. Curt. 
Cocc. Did. Font. Fuf. Muc. Sc. Num. 


(8) Sager dr Diſſertaz. Accademic. publ. let. nella Nabil. Acca- 


dem. Etruſe. dell” antichiſſ. Cittd di Cortona. Tom. IV. p. 139, 
146. In Roma, 1743. | 


and 
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and the aforeſaid accented I; as may be very fairly 
inferred from a fimilar inſcription (9) on Sr de- 
narii, that have preſerved the name of our Tiberius 
Veturius. The laſt element V is likewiſe an accented 
letter, having had originally a point or ſmall ſtroke, 
equidiſtant from each of its ſides, in the vacant ſpace 
between them ; which has been flattened, and reduced 
to a kind of minute ſtrait line, almoſt contiguous to 
one of them, by the injuries of time. This accent un- 
doubtedly pointed out the (10) diphthong OV, in like 
manner as did a ſmall curve line, joined to a fide of V, 
though in another poſition, on ſome conſular (11) 
coins of the Furian and Pomponian families. That 
this mark or accent denoted the V to which it ad- 
hered to be equivalent to OV, on thoſe coins, is 
univerſally allowed; other conſular denarii exhibiting 


the word FOVRIVS for FVRIVS, and the cogno- 


(9) Raw ay Morel. Theſaur. Numiſm. Fam. Incert. Tab. I. 
num. 8, 9. 

(10) Idem ibid. Had the name of the general of the Marſi 
been Vettius, the laſt letter here would have been equivalent to the 
Greek Omicron, or the ſimple Latin V. This is inconteftably clear 
from the Greek word BHs, or Odi, anſwering to the Roman 
Vettius ; which occurs both in Plutarch and Dio. But as the laſt 
element of the inſcription I am conſidering was indubitably pro- 
nounced OV, or OT ; the name itſelf at length muſt have been 
Veturius, or B:7y2ecoc, as we find it antiently written by ſome 
authors. This ſingle obſervation, exclufive of others, that might 
be offered, to demonſtration evinces the point formerly deduced 
from the appearance of the Etruſcan d on another Samnite-Etruſcan 
coin. The inſcription therefore exhibited by that medal and the 
legend before me mutually ſtrengthen and ſupport each other. 

Plut. in Grach. Dio, Lid. xxxvii. p. 48. B. & Lib. xxxviii. 


. 63. E. Edit. Wechel. Hanoviæ, 1606. Plut. in Num. Dionyſ. 
Halicarnaſ Antiguit. Roman. Lib. ix. 


(11) Vaill. Patin. & Andr. Morel, in Famil. Roman, Fur. & 
Pompon. Num. 


mel 
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men MVSA being only the Greek term MOTSA or 
Mea is Like cmd. That the laſt element of 
the Etruſcan inſcription now in view had originally a 
point or ſmall ſtroke between its ſides, is abundantly 
evident from the correſpondent letter (12) on other 
medals of Tiberius Veturius, and particularly one in 
the poſſeſſion of the Reverend and Learned Dr. Bar- 
ton, Canon of Chriſt-Church, Oxon. and a worthy 
member of this Society. Hence it ſhould ſeem, that 
the cuſtom of accenting the V was derived from the 
Samnites by the Romans ; and that the accent annexed 
to the V, on the conſular denaru, if not all the others 
that might have been in vogue amongſt the Romans, 
was of Samnite, or rather Etruſcan, extraction. 
The Etruſcan legend in the exergue has one letter 
more than the ſimilar inſcription on the coin of C. 
Papius Mutilus, explained by Sig. (13) Annibale degli 
Abati Olivier, in his ſecond difiertation, That letter 
is the Samnite-Etruſcan accented I, being the laſt ele- 
ment of the name .+j[1 RR, PAAPII. After what 
has been advanced on this head by the learned gentle- 
man juſt mentioned, ſcarce any thing 3 is left for me to 
ſay upon the ſame ſubject. It may not be improper 
however to obſerve, that this character is exhibited as 
repreſenting I by other (14) Samnite-Etruſcan re- 
mains of antiquity. | Amongſt the Dorians it ſeems 
to have anſwered to the (1 5) 4 Folie 2 and 


— — 


a 12) Andr. Morel. ubi ſup. 

(13) Saggi di Difſertaz. Accadem. di Corton, Tom. It p. 49- 
in Roma, 1738. & Tom. IV. p. 132. In Roma, 1743. 

(14) Jo. Bapt. Paſſer. Pilaurent. unonal. Sacr. Menſ. Illuſtrat. 

id. etiam Numi 5 Antiqu. Sc. Thom. Pembroch. et Mont. 
Gomeric. Com. P. 2. T. 88. num. 

(15) Tayl. Gs ad Marm. Fanduicenſ; p. 43, 4% 45. 
Cantabrigiæ, 1743. 


Vol. LIL F | the 


[ 341 
the Greeks in general ate ſaid to have (16) uſed it 
ſometimes as a note of aſpiration. On the Marmor 
Sanduicenſe (17), according to Dr. Taylor, it ſerved 
to expreſs the value of the obolus. That the Samnite- 
-uſcan I, in the word MVTIL, IT VHI. on one 
of C. Papius Mutilus's coins, is accented, appears 
likewiſe from the correfpondent word MeriAas in 
Appian (18), where the I has apparently an acute 
accent over it. The ſame mark of the denarius 
here preſents itſelf to our view that occurs on the ſimi- 
lar Roman coin. This ſeems plainly to imply, that 
the notation of the Samnites a with that of the 
Romans, at the time of the Social war; which, 
indeed, ſufficiently appears from other inſtances 
that might be produced. The name .þ|F]RIRITT, 
PAAPHI, is undoubtedly expreſſed in the nominative 
caſe, as the Roman names on the conſular denarii 
are; at leaſt, every thing conſidered, I cannot help 
thinking this extremely probable. Nor will the point, 
at the end of the word, as I apprehend, diſcounte- 
nance ſuch a notion; fince a point is ſometimes vi- 
fible after a complete name, or ſurname, as well as 
after a of ſuch name, or furname, on ſeveral 
pieces of the Poſtumian, Pomponian, &c. families. 
Of this the inſcriptions A. POSTVMIVS. COS, 
ALBINVS. BRVTE F, SVLLA. COS, on coins 
now in my poſſeſſion, are clear and inconteſtable 
proofs. I therefore hope the learned will indulge me 
the liberty of ſuppoſing, that the name .þ{[}JNAITT, 
PAAPII, is here complete; eſpecially, as the Etruſ- 

(16) Serg. Max. Victorin. Quintilian. Lib. i. c. 4. Donat. Priſ- 
cian. Cledon. &c. Vid. Grammaticos Putfchii, Col. 1829, 1943, 
1742, 1287, 1889, &c. 

(17) Tayl. Comment. ad Marm. Sanduicenſ. p. 48, 49, 50+ 


Cantabrigiz, 1743. 
(18) Appian. Alexandrin. De Bel. Civil. Lib. i. p. 381. 
can 
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can termination II ſometimes anſwered to the Ro- 
man or Latin termination IVS, as we learn from 
(1 9) Sig. Paſſeri. The concluſions to be drawn from 
are too obvious to be, at this time, either men- 
tioned or inſiſted upon. 

Before I diſmiſs the preſent ſubject, I ſhould beg 
leave farther to remark, that the ſpace behind (ac- 
cording to the Etruſcan manner of writing) the laſt 
132 in the exergue, , C, on a (20) coin pub- 
iſhed by Sig. Annibale degli Abati Olivieri, on one in 
the Rev. Dr. Barton's cabinet, on another in my ſmall 
collection, and on that I am conſidering, is capacious 
enough to contain an element, or at leaſt a part of one, 
of the Samnite-Etruſcan alphabet; and yet that not the 
fainteſt traces of ck pal of one are viſible in this ſpace. 
Hence I am inclined to believe, that there never was 
a letter there. Which if we admit, it will ſeem to 
follow, that the Samnites and Etruſcans, at leaſt in the 
ſeventh century of Rome, wrote only >.þ[[1R HII . >, 
C. PAAPII.C, equivalent to C. PAPIVS.C, or CAIVS 
PAPIVS CAll, imitating the Greeks in this particular; 
who uſed the father's name in the genitive caſe only, 

ſuppreſſing by a moſt common (21) ellipſis the word 
IO, on ſuch occaſions, as by an infinity of inſtances 

might be evinced, were it in any manner neceſſary. 
Some authors (22) take the galeated head, exhibited 

I Os . . . * 

He. Vide Fer Liter, F T. 207. e 17482 
(20) Annib. degli Abati Olivieri, in Saggi di Diſfſertaz. Accu- 
demic. &c, Tom. fl. p. 49. & Tom. IV. p. 132. | 
(21) Such ellipſes as this were antiently not uncommon amongſt 
the Etruſcans, as we learn from ſeveral inſcriptions in the language 
and character of that nation; for a farther account of which, recourſe 
may be had to the author here referred to. Jo. Bapt. Paſſer. De 
Archite&. Etruſc. apud Ant. Franc. Gor. in uf. Etruſc. Vol. III. 


p- 121, 122. & alib. Florentiz, 1743. 
(22) Fulv. Urſin. Patin. Vaill. Sig. Haverc. &c. 
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by the medal I am conſidering, or at leaſt by that of 
iberius Veturius Weed d, to Have 
ſented Fortitude or Valour ; which was eſteemed bs 
a deity, by the Romans. But Sig. Annibale degli 
Abati Olivieri believes a fimilar galeated head (23), 
on. one of the medals of C. Papius Mutilus, to have 
pointed out to us Mars, the god of war. Which if 
we admit, that preſerved by our coin will probably 
be allowed to have repreſented the fame deity. Nor 
can I think this at all remote from truth, as Mars 
was held in the higheſt veneration amongſt the an- 
tient inhabitants of Italy, and particularly the (24) 
Samnites, to whom the piece before me ought indu- 
bitably to be referred. Be this as it will, the galeated 
heads ſtill viſible on my Samnite-Etruſcan denarius, 
in the fineſt conſervation, and the Roman one of = 
Veturian family, here deſcribed, ſeem in all 
to have agreed, notwithſtanding the diverſity o hs 
racers on thoſe coins, as has been already obſerved. 
The four armed ſoldiers touching with their fwords, 
or ſticks, a ſow-pig, held by an herald, with his left 
knee upon the ground, on the reverfe, undoubtedly 
int_out to us an alliance, or confederacy, formed 
een four powerful Italian ftates. Fhe cere- 
mony repreſented by this type was more antient, 
(25) Nee to Livy, than the reign of Hoſtilius 
Tullus, the third king of Rome. We find it de- 
ſcribed by (26) Virgil, who agrees with Livy in this 
particular, in the following lines: 

Armati, Jovis ante aras, pateraſque tenentes, | 

Stgbant ; et ceſd feriebant federa porcd. 
[= ' Annib. degli Abat. Olivier. ubi ſup. Tom. II. p. 64, 65. 


(24) Annib. degli Abat. Olivier. ubi ſup. Tom. II. p. 64, 65. 
(25) ) T. Liv. Lib. i. 
20) 


Virg. Eu. Lib. viii. v. 640, 641. 
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The Samnites, the Marſi, the Picentes, and the Lucanians 
(27) ſeem to have been the four 1 nations that 
firſt entered ĩnto an alliance againſt Rome, the memory 
of which has perhaps been perpetuated by this col, a 
little before the commencement of the Social war. 
That the firſt letter of the monogram, in the * 
tion behind the galeated head on my Samnite denarius, 
is E, to demonſtration appears, from the laſt Etruſcan 
element of the word IAT VT. TVTERE, as it oc- 
curs on a valuable medal publiſhed by (28) Mr. Haver- 
camp; eſpecially, as this is ſupported by a ſimilar in- 
ſcription, handed down to us by one of Lord (29) Pem- 
broke's Etruſcan coins. The laſt letter of the aforeſaid 
is evidently the Samnite- Etruſcan accented 
I, as has been already remarked. This character and the 
other connected with it formed the diphthong IJ, or 
EI, which the moſt antient (30) nations of Italy had in 
common with the Greeks. A coalition of the two ele- 
ments here is moſt evident and confpicuous. The ac- 
cented I in power ſeems to have approached pretty near 
the Latin E, as we learn from the name VETVRIVS; 
the ſecond letter of which apparently anſwers to the firſt 
Samnite-Etruſcan accented I of the word VRNITE, 
FITEEIV, on my coin. It may likewiſe be clearly 
evinced, from the local oper name FVIARIFT, 
TEANVR, or TEANOR, exhibited by a filver me- 


dal of Teanum, in my poſicſſion, extremely well 


(27) Aut. Liv. Epit. Lib. lxxib, Ixxiii. Appian makes the 
M the Peligni, - Veſtini, and the Marrucini to have firſt 
taken up arms againſt the Romans, in the Italian war. Appian. 
Alexandrin. De Hell. Civil. Lib. i. p. 634. (374) Amſt. 1670. 
(28) Andr. Morel. ubi ſup. Tab. Num. Hiſpan. n. 18. 6 
(29) Numiſm. Antig. &c. x Thom. Pembr. & Mont. Gomer. 
Com. Collect. P. 3. T. 116. num. 1. 
(30) Jo. Bapt. Paſſer. Piſaurenſ. ubi fup. Vid. Symbol. Lit- 


terar, ubi ſup. p. 207. 
Wy 


(31) fimilar medal. The Samnite-Etruſcan N and 
R, on my coin, are of a pretty unuſual form. With 

regard to the word F{FIRNT, PAAPII, or PA- 
PIVS, we find a Samnite proper name, with the ſame 
termination in the nominative caſe, on one of the 
moſt valuable Samnite-Etruſcan remains of antiquity, 
dug out of the ruins of Herculaneum, and moſt 
learnedly explained by Sig. (32) Paſſeri. That word 
and the prenomen prefixed to it occur in the follow- 
ing Samnite-Etruſcan characters, . II A NA2z. J, L. 
-SLABIVS, not L. SLABIIS (33), as that acute and 
ingenious author ſeems once to have imagined. 


That ſome Etruſcan proper names, of cities at leaſt, 
in nature fingulars, and expreſſed in the nominative 


caſe, always retained the termination I, from the 
words VEII, TARQVINT, VOLSINII, &c. muft 
be allowed abundantly clear. 

Many more curious particulars, relative to antient 
Etruſcan literature, are naturally deducible from the 
Samnite-Etruſcan inſcriptions I have undertaken to 
conſider, in this and a former paper; all of which I 
muſt at preſent ſuperſede, as having time only to 
aſſure you that I am, 

Your moſt obliged, 
Chrift-Church, Oxon. and moſt obedient ſervant, 
July 21, 1760. | J. Swinton. ; 


(31) Numiſm. Antig. &c, à Tho. Pembr. & Mont. Gomer. 
Com. Colle. P. 2. T. 88. num. 3. 
(32) Symbol. Litterar. ubi ſup. p. 207—216. 
(33) Jo. Bapt. Paſſer. Piſaurenſ. Funonal. Sacr. Menſ. Hercu- 
lanenſ. Illufirat, Vid. Symbol, Litterar. ubi ſup. p. 209. 
6 VIII. Az 
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VIII. An Account of an Eruption of Mount 
Vefuvius: In a Leiter to Philip Carteret 
Webb, E/; F. R. S. from Sir Francis 
Haſkins Eyles Stiles, Bart. F. R. F. 


Dear Sir, Naples, 23d Dec. 1760. 
Read Jan. 29, T Did not intend to have paid my re- 
— ſpects to you, till I had better leiſure; 


but a ſudden eruption of Veſuvius this day prompts 
me to give you a few lines by this poſt. The moun- 
tain, which was quiet in the morning,. with ſcarce 
any viſible ſmoke, threw up on a fudden, about noon, 
a vaſt column of black. ſmoke, which roſe to a very 
conſiderable height; and, before it had diffuſed itſelf, 
made a ſplendid and glorious appearance, as the fun, 
which was then ſhining, gilded the ſuperior part of 
it; but ſoon after, it diſperſed, and covered all the 
mountain, and a great portion of the ſky in that 
uarter. The aſhes, that fell from it, reſembled the 
Alia of a heavy ſhower, ſeen at a diſtance, and 
muſt have done great miſchief, if any living thing 
was under them, as is but too probable. The drift 
of the ſtorm, if I may call it ſo, was towards the 
ſouth-eaſt, the wind being, I believe, nearly north- 
weſt. Portici might be within its influence ; but the 
body of the ſmoke ſeemed to go beyond it; I mean, 
that it paſſed on the ſouth-eaft fide of it, which is 
beyond it, reckoning from Naples. At the ſame time 
that this ſmoke broke out, we obſerved two large 
columns of ſmoke ariſing at the foot of the mountain, 
en the ſouth-eaſt ſide of it which beſpoke eruptions 
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but that the lava has run down under the old lava, 


———— 
— 2 
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44 and this has proved true; for the firſt 
ſmoke from the top ſoon after decreaſed, probably 
from the vent obtained at the foot; and ever fince 
ſunſet, - we have ſeen the foot all on fire. It is now 
burning with great violence in that part, it being 
about eleven o'clock at night. The direction of the 
line of fire, as we ſee it, is from the mountain to- 
wards the ſea, and runs, as we judge here, in that 


part, where Pliny's Lava, as it is called, came down 


to the ſea. The preſent lava cannot, we think, be 
far from the ſea. We ſuppoſe, that the mountain has 
burſt in its fide, ſomewhere much nearer the ſummit ; 


till it broke out where the fire now is. The line of 
fire, we think, muſt be two, if not three, miles in 
length. wh | 

Mr. Lowther, and his companion Mr. Watſon, 


were at the mountain, when the ſmoke broke out at 


the ſummit, and had almoſt climbed its height; but 
were fortunately to the windward of it, or they muſt 
have been deſtroyed. The noiſe, they ſay, was 
ſhocking to them, and the ſtones thrown up very 
alarming. Their guides fled firſt, and they after 
them; and they have eſcaped all harm, but the fa- 
tigue. As the poſt ſets out in a quarter of an hour, 


I can only haſtily aſſure you of my being truly 
Yours, &c. 


F. H. Eyles Stiles. 


K. 4 


Sh. , + 
IX. Anorher count of the fame Eruption 
of Mount Veſavius: In a Letter to Daniel 
Wray, %; F. R. S. from Sir Francis 
Haſkins Eyles Stiles, Bare. F. R.8. . 


Dear Sir, Naples, 29th Dec. 1760. 
Read Feb. 5, A LL public exhibitions are prohibited 
1761: {A for a few days, on account of the 
eruption of Veſuvius; and intereſt is making with 
the ſaint of the place, to protect the city from the miſ- 
chiefs, which the mountain is ſuppoſed to be threaten- 

ing us with. There is, indeed, a very extraordin 
eruption at or near the foot of the mountain; but 
es no evil to Naples in the opinion of any, but 
the very timorous, who take in all poſſibilities, and 
who are led to imagine, from this eruption at ſuch a 
diſtance from the ſummit, that the foil, on which 
we ſtand, is not to be truſted. This new eruption 
began on the 234d inftant: it was accompanied by a 
very extraordinary one at the ſummit, which I was 
an eye-witneſs of, from our own windows, about 
| noon; and, I believe, this was a very few minutes 
after it happened. Mr. Lowther, and his compa- 
nion Mr. Watſon, were, at that time, climbing the 
mountain, and, with the Abbate Cletnente their an- 
tiquary, and ſome ruſtic guides, were arrived within 
fifty yards of the ſummit, when it burft out. The 
flames, and the accenſed ſtones thrown up, were 
very terrible, by their account; ſome of the latter, 
as large as foot-balls, fell en their fide ; but the 
greater part fell on the other fide the mountain. 
Vor. LIL G The 
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The ſmoke only was viſible from our windows, the 


flames being concealed within the ſmoke, and alſo 
overpowered by the brightneſs of the ſunſhine. But 


this ſmoke was a moſt glorious object: for it formed 
an upright column, of a very great thickneſs, at 
firſt ; but ſenſibly increaſing every moment, by freſh 
ſmoke, that we ſaw climbing the fides of the column, 
as if the interior part was too ſolid to admit it. The 
height of this column anſwered in proportion to the 
diameter, like that of a pillar in architecture. From 
this you may judge of the bulk of the appearance : 
the column ſupported its perpendicularity near- a 
quarter of an hour, whether from the ſtrength of the 
blaſt that threw it up, or from the reſiſtance made 
by ſo great a body to the force of the wind; per- 
haps from both theſe cauſes; for the latter muſt be 
admitted as one, if we conſider, that the power of 
the wind will only increaſe with the ſurface of the 
body to be moved, whereas the reſiſtance will be as 
the maſs. The upper part of this ſmoke was finely 
illumined, and variegated, by the ſun; and when 
it began to unfold itſelf, it appeared juſt as Pliny has 
deſcribed the eruption, that deſtroyed the naturaliſt; 
that is, like a branching tree; to which compariſon- 
of his I. may add this circumſtance, that the creep- 
ing of the-, freſh; ſmoke up the ſides perfectly re- 
ſembled the undulating motion of a neſt of cater- 
3 when climbing the trunk of ſame vegetable. 
his glorious fight, which is itſelf almoſt worth a 
journey from England, did not laſt long; for, in. 
leſs. than an hour, it diffuſed. itſelf, blackening all 
the mountain, and a large portion of the ſky; and 
when the wind had cleared the top of the 3 . 
| Which. 
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which it did foon after, we obſerved the ſmoke 
aſcending from it to be very moderate, though, if 
compared with that, which iflued before the eruption, 
it might be ſaid to be very conſiderable. 

Thus far the ſummit : now for the foot, where we 
obſerved, at the ſame time, a double column of ſmoke, 
that we judged to be an eruption, and it proved to be 
a very great one. The flames, and the light of the 
ſtream of lava that iflued from it, became viſible after 
ſunſet. We went all of us the next morning (the 
24th), to take a nearer view of the eruption ; we 
took the great road to Salerno, and about ten miles 
from Naples, about mid-way between Torre del 
Greco and Torre del Annuntiata, we were ſtopped 
by the ſtream of lava, which had croſſed the road, 
and was making for the ſea. The mouths of the 
eruption were about a mile and half, or better, to 
our left, and were raging in a very frightful manner, 
as the noiſe of the exploſions, which ſucceeded one 
another, at the interval of only a ſecond or two, was 
equal to a ſtorm of thunder. The flames were very 
bright, after it was dark; and the accenſed ſtones, 
which were thrown up in vaſt quantities at every ex- 
ploſion, reſembled the ſpringing of a mine, as they 
call it, in a fire-work. We ſtaid an hour or two, 

in the night, on the ſpot, to behold this fight. Theſe 
mouths of fire ſtill continue to play; but the lava 
has not yet reached the ſea, though it was faid to be 
within half a mile of it, when we were there. A 
ſmall riſing of the ground before it has obliged it to 
ſpread in breadth, and its progreſs for the ſhore is 
very flow: perhaps it may not reach it, if the erup- ' 


tion continues, but may, by the level of the ground, 
G 2 be 
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be determined to ſome other direction. The mouths 
are ſaid to have been fourteen in all at firſt, after- 
wards reduced to cight, and now, I believe, much 
fewer. There are three hillocks, large enough to 
be diſtinguiſhed at Naples, that are formed by the 
ſtones and matter thrown up at theſe mouths, and 
one of them is already a young mountain. Some 
imagine the eruption will laſt many months, as the 
lower eruptions have generally laſted longeſt; and 
this, I think, is a great deal lower than any that 


ever happened. 
F. H. Eyles Stiles. 


— — * — 
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X. Extract of a Letter from Mr. Robert 
 Mackinlay, to the Right Hon. the Earl of 
Morton, F. R. S. dated at Rome, the 
th January 1761. concerning the late 
Eruption of Mount Veſuvius, and the Di 
covery of an antient Statue of Venus at- 
Rome. 


Read Feb. 19, 


1761. "HERE has been a moſt terrible 


eruption lately of mount Veſuvius, 
about the Jatter end of laſt month, but the accounts. 
hitherto arrived are not very diſtinct: - however, they 
all agree, that there were nine new mouths, or open- 
ings, towards the Forre del Greco and Annonciada: - 
that very conſiderable ſhocks. of an earthquake were 
felt all over Naples: that neither fire nor ſmoke came 
out of the old crater ;. that the lava had run * 
ea: 


5 
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ſea: and that beyond Portici; upon the high-road, 
the lava was in height ſeventeen palms, and ſome of 
the ſtreams four hundred: yards broad. Much da- 
mage has been done to houſes and vineyards; and 
tis faid the palace of Portici has ſuffered ſomewhat. 

In the month of September laſt, a Venus, of moſt 
exquiſite workmanſhip, was dug up here in the Mons 
Cœlius, near the place called Clivo Scauri. It is in 
the poſſeſſion of the Marquis Carnavallia, who gave 
fifty ſcudi to the workmen, their full demand, as the 
half of the value, according to agreement, though 
tis worth ſome thouſands... It is full fix feet high, 
in the ſame attitude with the Venus of Medicis, with 
this difference, her right-hand before her breaſt, and 
her left ſapporting a light drapery before the pu- 
denda. On the baſe, which is of one piece with the 
ſtatue, and quite intire, is the following inſcription: . 


AH O THC 
e N. TPOIADT 
ASPOAITHC 
MHNOSANTOC 
ENOILEL 


XI. 4 
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XI. A Letter to the Rev. Dr. William Bra- 
kenridge, Rector of St. Michael Baſſiſhaw, 
London, and F. R. S. concerning the Term 
and Period of Human Life : In which the 
Inequalities in conſtructing, and the falſe 
Conclufions drawn from Dr.Halley's Breſlau 
Table are fully proved; the ſuppoſed extra- 
ordinary Healthfulneſs of that Place is par- 
_. ticularly examined, and confuted; and its 
real State equalled by divers Places in Eng- 
land; the Imperfe&ion of all the Tables 
formed upon 1000 Lives is ſbeum; and a 
— . to obtain one much bet- 

ter: By T. W. 4. M. 
< It were to be wiſhed, that ſome inland town could be found in 
4 England, where there was kept an annual regiſter of births 
cc and burials, with the ages of the deceaſed, and where there 


& is no confluence of ſtrangers.” 
Dr. Brakenridge, in Phil. Tranſ. Vol. XLIX. p. 172. 


& An author ſhould be fond of reading his works to thoſe, who 
£ know how to correct, and eſteem them. —He that will not 
< be corrected, or adviſed, in his writings, is a-kin to a pe- 
« dant.” “ Monſ. De la Bruyere, wank by N. Rowe, Eſq; 


Duid dignum tanto feret hic promiſſor hiatu? Honk. de Art. Poet. 


- 
* 


| Reverend Sir, WD * 
Read Jan. 29, S I highly honour your ingenuity, 
6 and applaud your candid treatment 


of thoſe, who entertain ſentiments different from 
your 


. 

your own, while they attempt to diſcover uſeful 
truth, I preſume to lay before you, a great maſter of 
the ſubject on which I write, ſome hints relating ta 
what has been publiſhed, and hope to give, as has 
been deſired (1), a little further light, by what 1 
have obſerved from my own pariſh for 24. years paſt, 
having noted the particular ages of 1700 perſons 
buried in that time (2), from the London bills, 
more eſpecially on the age of 100 years, and up- 
wards, and from the accounts of every other place L 
could procure. I ſhall mention at preſent. a few lead- 
ing points only, and thoſe as briefly as I can, ſenſible 
of your ability to trace their conſequences, and pre- 
ſent them as they occur to mind, on view of your 
table and diſcourſe in the Philoſophical Tranſactions, 
Vol. XLIX. p. 167. Fes 7, 

Comparing the burials of London and Breſlau, 
you ſay 8110 die at London, and 202 at Breſlau, 
under. 2 years of age. I acknowlege it not only: 
yours, but a current opinion, taken as a firſt prin- 
ciple, that at Breſlau about I of thoſe that are born 
die under that age; and the place has been cele- 
brated for its healthfulneſs, for the ſucceſsful care of 
infants in particular, and for the good conſtitution 
and longevity of its inhabitants in general, a: place. 
much. envied, and much contended for. Now. I: 
grant, that the numbers 145 and 57 make 202; and 
that 1000 — 202 = 798, which ſtand in the third 


(1) Richards Annuities on Lives, 1739, pref. iii. Dr. Bra- 
kenridge, Phil. Tranſ. Vol. XLIX. p. 172, 

(2) Intending, if I ſhould live, to publiſh them, with extracts 
from the regiſters for 200 years, and the reſult of the number of 
inbabitants twice taken from houſe to houſe, _ 


year 


[43] 

in Dr. Halley's table; but flall can by no means 
mit the inference and am it ſhould ever 
im: , that of 1000 children born at Breſlau, 
y die under 2 years of age), for very good 
gay po gyro 


202 


be wiſhed, ne all, who write upon this 

would begin from the birth, or o year, 
„ r of the growing, the 
moſt confirmed, and the ſtate of life, by 
e l as I 
ſhall ſhew hereafter, without leaving the reader to 
try the numbers fingly upon every occaſion. For 
while ſome account from the quick conceptions (3), 
as in the London bills; others from the living births, 
as is your way, and I think the beſt; others from 6 
or 9 months, or a full year after the birth, as Dr. Hal- 
ley and Mr. Kerſeboom have done, (and great is the 
tranſition from o year, or the birth, to thoſe of 
1 year old), there muſt ariſe confuſion at firſt ſetting 
out, and apparent, if not real contradictions, in com- 
paring one account: with another. And it ſhould 
ikewiſe be well remembered, that if a leſs number 
are taken for the deaths in the firſt ſtage of life than 
there ought to be, the more in courſe are thrown (4) 
back upon the enſuing decads of 3; and thus a 
whole table may be effected by the firſt year only 


— A. 


5 — Obſervations on the Bills of Mortality, th edit. 
a0”; IS. aa. 84, 95. and from hence abortives and ſtilborn are 


(4) Sor atthe end of this Letter, p. 69. () (4), (e), and (). 
| unfairly 
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unfairly repreſented, as Dr. Halley's certainly is, if 
he ever meant, as he is generally, but I think not 
rightly, underſtood. | 


I faid I could not admit, that of rooo children 
born at Breſlau 202 only died under 2 years of age; 
and, having prepared you for it, ſhall now give you 
the reaſon. Dr. Halley ſtates the births (5) certain 
, at 1238, and adds farther, that 348 of them do die 
in the firſt year; that but 8 90 arrive at a full year's 
age; and that 198 more do die in the 5 years next 
following. Upon which data, I ſtate thoſe 6 years 
of the local lives and deaths, and their proportionals 
for 1000 births, as follows. | 


Year ME; 

begin. Born. Die. Born. Die. 
1238 — 348 of 1000 — 281 
890 — 76 719— 61 
814 — 49 658 — 40+ 
735 — 357 198 613 — 28 160 
. 590 — 19+ 
707 — 15 571— 12 


692, as in the table; but 559 only, if begin 

with 1000 births. 4 * 
+ ſignifies an unit taken in to the integers from a 
decimal of .5 or more. 


And from hence I think it very plain, that out of 
1238 births at Breſlau, 424 die under 2 years old; 
and therefore, out of 1000, 34.2 die under that age : 
which is ſomewhat more than I obſerve in my pariſh, 


—.__— — 


(5) Lowthorp's Abridgment, 5th edit. 1749, Vol. III. p. 659. 
Vor. LII. H though 


[ 50 J | 
though mine exceeds Mr. Kerſeboom's (6) account; 
and J am better pleaſed to find, that what I take for 
the truth lies between them. And here I ſhall ven- 
ture to aſſure you, upon the whole, that when 
brought to the due proportionals for 1000 births only, 
the account of Breſlau falls in between (7) thoſe of 
my. pariſh and of All-Saints in Northampton ; fo 
that in reality, there is nothing either remarkably (8) 
healthful, or long-lived, in the inhabitants of Breſlau, 
as has been imagined, by miftaking our author's 
meaning, who perhaps might intend his ages ſhould 
imply the middle of every year, his title, being age 
current, and from the 1238 threw off 23 8 only for 
6 months, or more, at firſt ſetting out, and not the 
whole 348, as he would have done, if intended. for 
the whole year. However, let his defign be what it: 
will, the number 692 (being the remainder of 1238 
after 6 years deaths) is placed in his table; and if we 
take the 692, and what follows thenceforth, we muſt 
not. forget, with what number the author began, nor 
confound his with other tables, that really begin with 
1000 births, becauſe this has 1 000 perſons in the firſt 
, I is with great regret, that I mention any ble- 
miſhes in this table, ſo much and deſervedly eſteemed, 
which has gwen the lead to many others. of the like 


— 


— 


| | | Year, Lives, Die. | 
(6) Mr. Kerſeboom's. table begins 1 — 1125 — 50; but 
the firſt year from the birth is ſuppreſſed, and o year ſhould be 
1400 — 275. He might have ſaid this plainly, to prevent any 
ſtumbling at the threſhold. | | | 
(7) See p. 69. (4), (, (#), and (7). 


(8) Ward's. Clavis Aſuræ, Pp. III. Hodgſon, pref, Stone - 
houſe, pref. p. 7. 8 
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kind, but I cannot fay it is exact. For 3 
from his preliminary (9) difcourſe in the firft 6 years, 
and varying his table from the ftated proportions, at 
their reſpeCtive ages therein ſet forth, it is certain the 
one does not agree with the other, till the years 57 
fo 62, and in the fingle years 72 and 80. And it 
were much to be wiſhed, that Dr. Newman's papers 
were made public, to difcover the origin and juſtneſs 
of thoſe proportional numbers, how they prove from 
year to year, and from what leading proportions they 
were deduced. wif 

However, if the conſideration of the firſt year 
was the only reafon for defiring them, it might be 
needleſs, there being another paſſage in the ſame 
diſſertation, which further confirms what I aflert ; 
where, ſpeaking of theſe tables of Dr. Newman, 
about to be ranged in particular form by himſelf, he 
makes this obfervation (10). It appears hereby, that 
the one half of thoſe that are born, die in 17 years 
time, 1238 [births] being, in that time, reduced to 
616. For we cannot, by any means, apply theſe 
words to the number 1000 in his own table, which 
are not reduced to half, till near the 34th year; an 
aſſurance to all, that know any thing of theſe mat- 
ters, that 1000 births, and 1000 perſons, the one in 
the beginning of life, the other in the beginning of 
his table, mean very different things, and that any 
concluſions, truly drawn from the one, may be very 
falſe when transferred to the other. 
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| (9) A general fate of theſe may be ſcen, p. 69. a yearly one 
would take up too much room here, though I have it before me. 

(10) Lowthorp's Abridgment, Vol. III. p. 677. 17 

H 2 If 


1 52 
If ſome miſtakes, and unfair compariſons, ariſe 
from divers tables not beginning all from the ſame 
point ; if in the London accounts the abortive and 
ilborn muſt be thrown out, and alſo an allowance 
made for as many as die in the greater part of the 
firſt year (while the 1238 Breſlau births were re- 
ducing to 1000 perſons only), before a juſt compa- 
riſon can be made with Dr. Halley's table, as it now 
ſtands; then the 8110 at London (11) muſt be re- 
duced, or elſe the 202, or rather the 342 above-. 
mentioned, be further increaſed by an allowance for 
ſuch abortive and ſtilborn. And when theſe altera- 
tions are made, the accounts of the two places will 
not appear ſo amazingly different, in proportion ta 
their reſpective numbers, upon the whole. 
Beſide the inconvenience of the various accounts 
not beginning together, I ſhall add another objection 
no leſs material; that the tables are formed in too 
ſmall numbers, and, by that means, cut off 20 or 
30 years of the term of life, and undervalue it in 
annuities, as nothing worth. He that begins with 
1000 only, either ſtops ſhort of 90, or runs quite 
out between the 95th and 100th year, and can ga 
no further; becauſe out of 1000 births, it is not ex- 
pected, ſo much as one ſhould arrive at the age of 
100 years. But what muſt become of thoſe many 


— 
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(11) Adding 2000 to the burials divided by to, is, in effect, 
adding 20,000 to the whole, The increaſed column is 5 ſhort, 
which would ariſe from additional parts loſt, and make the full 
ſum. The laſt number in the Breſlau column ſhould not be 33, 
but 27. Dr. Brakenridge. | 2 
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in the London-(12) accounts (for inſtance, in the 
30 years, 1728 to 1757 incluſive) 2979 living at go, 
242 living at 100, 10 living at 110, and one living 
to138? Are theſe to be wholly omitted by thoſe, 
who pretend to give a true ſtate of human life, the 
firſt number near thrice as many as: the uſual tables 
begin with? Or, could they be overlooked, if the 
computation began with 100,000, or a million ? 

Further, ſhould the value of annuities fink fo pre- 
cipitately, and cloſe fo ſoon, will they be granted to 
perſons aged 95 for nothing, as the table of Mr. de 
Parcieux has it, in the ſupplement to Chambers's 
Dictionary ? One would imagine thence, that thoſe 
aged 100, or more, ſhould have a premium to ac- 
cept of them. And yet, what, would be the con- 
ſequence, if the ſtate granted an annuity to 100,000 
perſons, and the ſuryivors of them, to ſubſiſt intire 
to the death of the longeſt liver, and have it to pay 
20 or 30 years beyond the utmoſt expectation re- 
preſented in ſuch tables? It may here be obſcerved, 
in reſpe& to London more particularly, that the 
induction from this reſiduary part of life is well 
ſupported, fince at go, or later, few think of re- 
moving from town. Or, if it be inſiſted upon, that 
fome do remove after that age, it will be allowed, 
that the burials of the ſubſequent years would have 
been higher, if they had all ſtaid and died there. 
It may ſeem quite impertinent to mention this to 


A— 
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( I 2) Ms. Stonehouſe forms his account on 529,623, of which 
181 lived to 100 years, and upwards; yet, beginning with 1000, 
Cloſes his table at 95. It is needleſs to name many others in a 


general fault, to which the eaſy management of ſmall numbers is 
a temptation, 


you, 
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you, who have aſſured us, in general terms, that 
the burials (13) after 50 are leſs than they ought to 
be, allowing he accounts ſufficiently correct, and 
the — in later life not exaggerated, but rather 


the contrary. 
particular ſervice, that 


It will be found then of | 
for thoſe of 100 years old, and upwards, we have 
the age of every fingle death; and forming a table of 
them yearly decreaſing, and applying Dr. Halley's 

third rule of halving x 4 tabular lives in any year, to 
diſcover the term 3 — it will come out, that a 
life being, like one of the 242 aged 100, has an equal 


chance to live 2 years 3 quarters, or more (14); 
and, by his 7 7 for ——— the value from yearly 
chances, an cent. it amounts to more than 


——kꝛ end e (15). Now, by your 
table, a life of 85 has not a better expectation; and 


following too cloſe upon your heels, Mr. Dodfon 
values an annuity of 1 I. for a life (16) of 88 but at 
Gs. and 5d. ready - T ſhall not controvert 
this point; but defire to know, who will grant ſuch 
annuities, or greater, for all that could be found of 
that age, or as many of them as ſhould be ſelected 
for nominees: I ſay nothing of the firſt number in 
his table. Doubtleſs you mean by 1 the firſt year of 
new-born children ; and yu if we” means the 3 


— — 
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(13) Phil. Tranſ. Val. XLIX. p 175. 

(14) As all the tables do or wank reduce life to o before 100, 
how will they emerge a * to join conformably with theſe in 
term expected, or value: 3 are realities, ſet in public 
view. 
(15) Proceſs in MS. fol. 4. 

(16) Phil. Tranſ. Vol. XLIX. p. 891, 
$ and 
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and values an annuity for a new-bofh child, whoſe 
equal chance of life is not 4 years, at 12.51 years 
purchaſe, it a to me ly over-rated, and I 
ſhould ſuſpe&t ſome fallacy in the method of com- 
putation. | 28 | 

Another thing I ſhall propoſe to your confideration, 
is the forming a continual regiſter, if I may uſe that 
term, of the proportions of lives and deaths, by adding 
after each year, how many would have. died out of 
1000, or one out of how many, or both of them, in 
ſubſequent columns, with the differences, increaſing, 
or decreaſing, from year to year. If one only be 
uſed, I rather prefer the former, as it ſtrikes the eye, 
is a more natural repreſentation of increafing morta- 
lity, and ſhews at once, if 1000 were to begin every 
ſingle year, how many of them would die in that 
year, in proportion to the lives and deaths of ſuch 
year in the table. The latter may be more agreeable 
to others, and is of fingular uſe towards the end of 
life. F ſhall give a ſpecimen of both on your table 
for 3 decads, by whieh you will better pereeive what 
I mean, and the uſes (17) that may be made of 
them. 


67) Vide p. 61. 
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It is uſual with me, to note the yearly differences 
of mortality, which I coald not do here, on account 
of the iregularity, but only in decad 21, &c. By the 
way, I muſt give a reaſon why I ſum up the columa 


of lives, which J conſider as ſo many annual ex- 
poſures, and this as the total of the hves, each ex- 
poſed to the chance of mortality for one year; (i. e.) 
406 in the firſt, 402 in the fecond, &c. and 3885 
in the ten years; and, upon the whole, 38 deaths. 
e Exp. Die. 
And thence 3885: 38 :: 10,000 : 97. 812; which 
laſt term is the proper ſtate or degree of mortality 
for that decad, and 9.78 a mean thereof, at an aver- 
1 is generally acknowleged, that ſome one be- 
tween the 1oth and 2oth is the healthieſt year, 1. e. 
the year in which feweſt would die out of 1000, 
and the annual degree (18) of mortality ſhould in- 
creaſe (ſwifter or ſlower as it happens) from thence 
to the end of life. But how is ſuch year to be found 
among the irregularities of the firſt of theſe three 
decads? Or how ſhall we look upon 10. 11. 14. 15 
as a due progreſſion in the ſecond? And if the num- 
bers 16. 19. 20 do go on increaſing in the third, 
why does the degree of mortality go back to 17, 
then forward to 20, then back to 17 again, and 
forward to 21 per mille? in ſuch a manner, that one 
out of 49.8 ſhould die at the age of 36, and but one 
out of 58.6 at the age of 37; and again, one out of 48 
ſhould die at the age of 38, and but one out of 56.4 
at the age of 39? Is not this repreſenting the 37th 


— — 


(13) A miſtaken inference from this, ſee p. 65. note (30). 
Vor. LIL. I year 
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year of life as a healthier than the 36th; and the 
39th healthier than the 38th year of life ? 

I am ſenſible you might ſay, this is owing to the 
promiſcuous changes of 5 and 6 in the deaths, for 
which you may have reaſons, though I cannot fa- 
thom them. With me it is not a matter peculiar ta 
your table, but a certain conſequence of beginning 
with 1000 only : for having no changes, but what 
amount to an unit more, or an unit leſs, that is too 
great a leap at once, in ſuch ſmall numbers; when 
there might have been, in 500 and 600 deaths, room 
to expreſs duely the intermediate gradations of in- 
creaſe, or decreaſe, for every fingle year. 

The laſt thing I ſhall mention, is the term or ex- 
pectation of life, ſhortning too ſwiftly, and then re- 
coiling, I ſhall inſtance in your table, and Dr. Hal- 
ley's too (and the ſame will be found in the reſt), 
and apply to them his rule above-mentioned, and the 
term, or probable expectation of life, will come out. 
thus, for the ages following. 
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The column per mille, ſhould increaſe; and that 
one out of, ſhould decreaſe, with ſome ſort of re- 
ularity : I ſay no more of theſe, referring to what 
I have written above. My defign here is to ſhew, 
that the term of life (19) decreaſing too ſwiftly, ſinks 
below the truth, and then ſtands ſtill, or increaſes, 
to become agreeable to the rule of nature, found in the 
courſe of ſubſequent years. Theſe irregularities and 
diſproportions might be avoided, by beginning with 
43-00 and 68.00; or, it might be as ſatisfactory to 
many, to decreaſe the 4.12 years expected to 2.75, 
by proper intervals, or differences, greater above than 
below: an expedient not to be deſpiſed, when the 
capital points, from and to which, are previouſly. 
ſettled on good authority. The term found by 
Dr. Halley's table is ſtill wider from the due courſe. 
I am apt to imagine, the conſciouſneſs of theſe diffi- 
culties induced you to ſtop ſhort, and perhaps you 
will wonder, that any one elſe would take the pains. 
to ſurmount them. | 
But to return. You may poſſibly think it unrea-.. 
ſonable, that any body ſhould infiſt upon. ſuch a va- 
riety of ſcruples, in a caſe where the beſt means of 
information are too lax, and general; yet, I hope, 
will excuſe them, when aſſured, that my ſole reaſon 
for infiſting upon them, is not a proneneſs to find 
faults, but an earneſt (you may call it an over- earneſt) 
defire to make what we have better underſtood, and 
attain further means of ſuch knowlege, and ſtate 
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(19) I uſe this as the ſhorteſt form, meaning the equal chance, 
or probable expectation of life; as many furviving, as dying before 
ſuch period, among lives of the given age, 

them 
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_ thiem in the leaſt exceptionable manner: for till we 
get a more authentic account of life, or uſe what we 
have, without too much obſequiouſneſs to great names, 
we ſhall be as if blind and fettered. During ſuch 
prejudices and reſtraint, it is too early to compute 
values with minute preciſion, as ſome do, and wrangle 
about trifles, while they ſuffer firſt principles of greater 
moment to paſs quite unregarded. 
Whether my conjecture be right or not, Dr. Hal- 
ley had reaſons why he left off at 84, as you may 
have for ending at 87; and the term of final di- 
rection 1s ſettled by another great maſter (20) at 86. 
But when many perſons outlive ſuch tables, and are 
moſt defirous to purchaſe annuities, upon eaſy terms, 
for their lives, . and have no rule at all left, it muſt be. 
very acceptable, by whomſoever faithfully performed, 
to have a table beginning with the living births, 
formed upon 100,000 lives at leaft, and carried on 
to the extremity, I ſhould almoſt ſay the utmoſt poſ— 
Ability of life, with the ſwift or flow increaſe of an- 
nual mortality, noted in a ſubſequent column, and 
in conſequence the term or expectation properly 
decreafing, from the beſt life about 5 or 6, till the 
whole be exhauſted : and it would be a ſatisfaction to 
me, if, by ſuggeſting any hints, it may put abler 
hands at work, to bring it at laſt to ſuch a perfect 
ſtate, as J conceive, at preſent, in imagination only. 
In proſpect of this, give me leave to obſerve, that 
the numbers in thoſe columns Per mille and One out 
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| (20) Mr. De Moivre, pref. p. v. (edit. 1725.) tract, p. 10. 
47. 76. 79. This firikes off 14 years of Dr. Halley's table. 
Younger lives can hardly look fo far forward, but old perſons ſee 


them at hand, and the yalue of all expectations is in proportion to 
their near approach, : 
* of, 
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of, may be of uſe for ſuch a purpoſe, as directors; 
and, by inverting the proportionals, be applied to 
find the deaths of lives given, from year to year (21) : 
for as theſe may be previouſly digeſted, with. greater 
regularity, and the number of deaths found, by mul- 
tiplying the given lives by the former, or dividing 
them by the latter, a way is opened for conducting 
the work in larger numbers, and with great exact- 
neſs: and I conceive, that ten of the beſt accounts 
of different places, each formed by proportion for 
10,000 births, and all thrown together in the uſual 
ſections, if properly aided in the latter part of life by 
the London bills, might be ſufficient, at leaſt, would 
be much better than any thing we have; for tables 
of 1000, 1238, or 1400, are quite diſtanced here, 
having no lives at all of 100 years. And yet, who 
can believe that Dr. Halley's 34,000, if they were 
ſo many, much leſs Mr. Kerſeboom's 980,000, had 
none of 100 years and upwards; when the London 
bills afford about 8 in a year; and, upon the whole 
of 750,222 burials in the faid 30 years, have 242 
of that age? Or, who can give a reaſon, if they 


had ſuch, why they conſtructed their tables on fo 


ſmall a baſis, as wholly to exclude them ? 
It may be ſaid, the 242 perſons, dying above 100 

years of age, did not ariſe from 750,222 births in 

town, but from a great many more brought in from 


— 


— — 


(21) Theſe might be tried, or regulated, by proportions formed 
from other accounts, taking the deaths between 10 and 20 (or 
the moſt certain period) in each, for the two — —_——— 
and trying above and below for lives and deaths. Leſſer accounts 
of ſingle pariſhes will not do alone; for as aged lives are rare, one 


is forgotten before another happens, and in ſmall numbers they 
are not to be expected, - 
AC 
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the country after 20, and probably, upon the whole, 
from Joule that number ef — I ſhall only re- 
ply, let the number of births or perſons, natives or 
aliens, be what it will, from which the 242 ariſe, 
yet, in ſome definite number, ſuch and fo many in- 


ſtances of longevity are found, of which the preſent 


tables take no notice; and though the fact is mani- 
feſt enough, yet the abſurdity, in reſpect to practice 
and formation of tables, ſtill continues. 

If we look back, we ſhall find the firſt ſketch, 
that of Capt. John (22) Graunt (alias Sir William 
(23) Petty) was formed upon Too only, and ſuch a 
table carried the account to the Soth year, or up- 
wards. Next were introduced thoſe of 1000, and 
extended the computation of life to between 84 and 
100; tables formed upon 10,000 would advance to 
above 105; and upoh 100,000, duly proportioned 
from the materials we have, might continue the ac- 
count to 115 years, and upwards. If in the firſt 
ſketch, the ſuppoſed term of life was cloſed too ſoon, 
and it was an improvement to carry on an account'of 
the gradual decay beyond the goth year, why are 
we to reſt here, 4 additional obſervations made 
for more than 60 years, which furniſh materials for 
a further progreſs ? If there is room, and good founda-- 
tion to advance but 20 years beyond the compaſs of 
the preſent tables, ſhould not this be done? And 
will it not make a conſiderable, yet neceſſary, altera-- 
tion in all computed. values, upon annuities to be 
granted to perſons in the latter part of life? 


— 


— — — — — 


(22) Graunt's Obſervations, th edit. p 
(23) Phil, Tranſ. Ne 296; : Fa 
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blameable credulity to admit theſe points for truths, 
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I have not ſeen Mr. Smart's tract on the London 


| publiſhed ?) nor the col- 
lections of Mr. Dupre, publiſhed by Mr. Buffon, 


ſave only through the medium of Mr. Kerſeboom's 


proportions (24), beginning with 1000, not births, 
but children of 6 months old, or upwards (25); 
which makes a confiderable difference in reſpect to 
age given, and yearly deaths, through the whole 
table; and I almoſt envy thoſe, who have the de- 


firable uſe of choice originals. The accounts of Dr. 


Newman are, I ſuppoſe, preſerved by your ſociety ; 
and there 1s a ſtate of the exchequer annuitants (26) 
often mentioned, but not publiſhed, by Mr. Lee. 
Nevertheleſs, theſe laſt being of divers ages (if the 
particular age of each perſon at entry and death be 


not known, though the groſs numbers yearly dying 
may), as it was too great a preſumption to aſſert, 


that they began all at the beſt ſtage (27) of life, and 


were ſo nicely choſen (28), that the duration of 


5 years was a thing extraordinary; ſo it would be a 


when we continually ſee how many are reſolved to 


chuſe their own lives, or thoſe of their children or 


favourites, even when they are receded 10 or 20 years 
from that part of life, which had the largeſt ex- 
pectation. Whether it was this matter better con- 


8 


8 —— 


— 


| (20) Phil. Tranſ. 1753. Pp. 239. 


(. 25] This was done, to compare it rightly with Dr. Halley's, 
* which Mr. K. therefore knew was not from 1000 births. 


26) Lee's Eſſay, 252, 253. This,“ he ſays, © is the 
<6 bes guide of all Lae's Val. Annuit. p. 47. 51. , 
(27) Eſſay 252. 


(28) Eſſay 253. 


ſidered, 
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ſidered, or whatever elſe chang ed that author's ſat: 
ments, yet changed they e ; for, in in' 17 37, he 
accounted a life of 10 years beſt, and equal to a term 
of 28 years, and no more; [Lee's Eſſay, p. 231. 
253-] and yet, ſince, in (his Valuation of Annuities, 
2d edit. p. 96.) 1754, he has computed the ſame 
kind of life, as equal to a term of 35 years, not- 
withſtanding all the allowances pleaded for in his 
Eſſay (29); in full conſideration of which, he was 
afraid of overdoing the matter. And yet, if he 
would have given us the true reſult of the London 
bills, according to his own ſtate, and reckoning with 
exactneſs, which he calls to the extremity, a life of 
10 years would be found equal to a term of 34.94. 
years; but one of 4, years old equal to a term of 38. 20 
years; above 3 years better than his beſt life. 
I ſhould not have mentioned this, but to obſerve, 
that it is natural enough, when the expected term of 
life is taken to the uttermoſt, to make ſome allowance, 
And yet, if allowance is to be made, it ſhould not be 
by an arbitrary and falſe repreſentation of life through- 
out a whole table (30), but left to the diſcretion of 
| parties concerned, and to be made in proportion to 


— * 


(29) Page 231. T 

(30) Mr. Lee rightly concluding, that the degree of mortality 
ought to increaſe from the year of greateſt expectation to the end 
of life, erroneouſly inferred from — that the deducend, or 
part of the term of life waſting in each decad, ſhould be leaſt at 
firſt, and greater afterwards; and fo apportioned it, as long as he 
could go on, contrary to all other tables, and even to the courſe 


that would ariſe from his own table of the London bills, Lee 8 
Eſſax. p. 459. Table II. 
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the term found by ſuch table; and that, in general, 
about 1 of the term deducted, in any part of life, 
would not be unreaſonable, when the account is 
carried on to the full extent of human life, eſpecially 3 
if ſuch ſuppoſed duration is taken as a rule for price; 
for reaſons well known to you, by comparing the 
reſpective (31) value of preſent and future years at 
any rate of intereſt (32), and obſerving, that a gain 
of time in the latter, Dr 
the loſs of like time in the former. 

After many degrading compariſons above - men- 
tioned, to the diſhonour of our capital, it may coun- 
ter ballance them, to hear what this advocate has 
urged for its healthfulneſs and longevity, on his own - 
experience. (Lee's Eſſay, p. 252, 253.) 1 do not 
intend to diſparage it, by. mentioning a place I have 

known above 40 years, never famed for ſalubrity, 
and yet has produced as many (may I ſay more?) per- 
ſons of 90, and upwards, than on, as would 
appear on a fair proportion, formed on the burials of 
each, by a method too long to be laid before you at 
preſent; and I am ready to oppoſe this, as I did ta 
the former complaints, ſo to theſe boaſtings, being 

both alike ill- grounded and unreaſonable. 
A s my objections extend to all the accounts I have 
met with (perhaps I ſhould except Mr. Dupre's, if I. 
— ſee it intire), you will naturally. = what 


— — 
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(31) This, I find, has been noted by H. B. in obſervation on 


Lee's Eſſay, 1739. p. 18. 21. 33. 
(32) This makes hazard of time and hazard of value unequal in 


courſe, 
I have 


. 
I have to offer more perfect in their ſtead. The 
ground-work I preſent would lie in a nut-ſhell (33); 
the edifice would ſupply matter for fuch another 
letter: and, I think, you will be glad to have a little 
reſpite, to conſider of this, and judge how far ſome 
facts herein fet forth ought to be regarded, without 
which, I preſume to affirm, all computations of value 
will be found inconfiftent, and very faulty in ſome 
other parts of life. 

Upon ſuch an occaſion as this, I hope you will 
excuſe the intruſion and tediouſneſs of a new viſitor, 
who aims at further improvements on this ſubject, 
both in matter and form. I willingly ſubmit the re- 
ſult of not a little time and pains to your ſuperior 
judgment, and beg you will either frankly pronounce 
it time miſpent, and labour in vain, or elſe, by your 
kind directions, enable me (if the ardor of preſent in- 
clination ſhould continue) to improve and finiſh a 
ſcheme, perfect enough to bear public view. I can 
only ſay, I ſhould endeavour to keep clear of the 
objections made to other tables, and to ſupport what- 
ever I advance by real facts, or very ſtrong probabi- 
lities, and to make the whole conſiſtent and uniform. 
I do not enter upon any computation of values, nor 
prefer either of the two methods (34) for finding 
them; let the facts, upon which they depend, be 
better aſcertained. In order to this, the ſole object 
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(33) See p. 69. letters (g), (+). 
(34) One propoſed by Dr. Halley, and approved by Mr. De 
Moivre, the other by Mr. Lee. Richards's Annuities, p. 1. 


-Lee's Valuation, p. 2. n 
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of my preſent view is, to ſtate, with all exactnefs, 
the term and period of human life, being ambitious. 
ſo to execute this underpart of the work, as may 
deſerve yours, or general approbation. 

Having delivered this meſſage, you may form in. 
idea the aukward ruſticity of a ſtranger, introduced 
the firſt time to your preſence, Who hardly knows. 


how, or when it is fit, to make his bow, and with=. 
—” | 


lam, 
Reverend Sir, 
* our great admirer, 
and moſt reſpectful 


humble ſervant, 


1. 


N. B. In what follows, I am obliged to number 
1 year beginning, for the fake of others, 
which I uſually mark o, and the reſt 10, 
20,. 30, Ce. 
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) The reſult of Dr. Halley's proportionals, (Lowthorp, 
Vol. III. p. 670.) filled up from year to year, to the 
100th year. As theſe come 2 near 117 „ p- 669. 

as the annual deaths), it ſnould ſeem 0 if the firſt at- 
tempt was made that way, to find how many of ſuch 
deaths would fall in each decad. 

) Exhibits the ſame for 1000 births. 

(e) By taking in the 238 that were ſuppreſſed, ſtating the 
firſt 6 years, according to the preliminary diſcourſe, and 
continuing the account according to the table ; only 
ſetting back half a year, or poftponing 4 deaths to the 
2d decad, [and fo half the laſt year's deaths from every 
decad to the following] and this gives the 1238 intire. 

(d) Exhibits the laſt preceding, computed for 1000 births, 
and as the table ought to be from thoſe data, but yet 
ill proportioned. 

(e) Shews the decrements, or deaths, according to Dr. 
Halley's table, beginning with 1000 perſons, and exhi- 

| biting a ſuppoſed body of coexiſting people, in all 
34,000. The firſt decad, fo much below the truth, 
from 1000 births only, that it ſwells the 9 decads fol- 
lowing with 122 deaths more than ſhould be, as is re- 
preſented in (7). 

(g) The deaths of 1700 perſons in the pariſh of Ely Trinity. 

() The ſame proportional for 1000 births. 

(i) and (&) The like for All-Saints in Northampton. 

%) The halves of the ſums of () and (&) for 1000 'births. 

For, by comparing (4) and (e), you will ſee, that the 

firſt decad being leſs than it odd be, (i. e.) ſo much 

ſhort of 469, throws back 122 deaths upon the other 
decads of life. And if this were 469, as it ought, it 
would fall between (5) and (c), Ely Trinity and All- 

Saints in Northampton. As this hoppers in the firſt 

decad, I have joined both accounts, ai.d halved them; 

and the reſult of it is ſtared at (/); wh ch will be found 


as niar (4d) as can well be expected, in accounts of dif- 
ferent places; and with this I ſhall conclude this Poſt- 
ſcript, 


XII. Ex- 
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XII. Experiments on checking the too Iuxu- 
riant Growth of Fruit-Trees, tending to 


diſpoſe them to produce Fruit: In a Letter 
to Mr. Peter Collinſon, P. N. S. from 
Keane Fitzgerald, ET, F. R. S. 


Dear ahold 


Read Feb. 12, HEN you did me the favour of 


_ calling on me at Fulham, in 
autumn 1759, I ſhewed you ſome experiments I had 
made, in order to check the too luxuriant growth of 
young trees; which I promiſed to give you 'an ac- 
count of, if they ſhould ſucceed according to my 

expectation. . 
I had obſerved a method taken to bring young 

trees to. bear, when planted in too rich a foil, by 
cutting away part of the bark from ſome of the main 
branches. . This method, as. I am informed, has 
brought them ſoon to bear plentifully ; but leaves an 
ugly wound, the wood continuing bare, and apt to 
rot in that part. 

I had ſome young plumb and cherry trees planted 1 
againſt. a north pale, in a very rich foil. The plumb- - 
trees had, in three years, ſhot forth the extremities + 
of their branches to 15 or 16 feet diſtance, and had 
quite covered and overto o____ the pale. - As the cut- - 
ting away of any of the =, would make the . 
reſt. ſhoot the ſtronger, I made the following experi- 
ments, about the middle of Auguſt 1758. 

I made a circular inciſion on the main arms of an 
Orleans plumb- tree, near the ſtem, quite through 

the - 
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the bark, where it was ſmooth; and free from knots. 
About 3 or 4 inches higher, I made another incifion, 
in the ſame manner; then making an incifion length- 
ways, from the upper to the under circumciſion, I 
ſeparated the bark intirely from the intermediate 
wood, covering it, and alſo the bare part -of the 
wood, to keep the air from the wound ; and letting 
them remain ſo for about a quarter of an hour, when 
the wound began to bleed, I replaced the bark as 
exactly as I could, and bound it round 2 gs tightly 
with baſs, fo as to cover the wound intirely, an alſo 
about half an inch above and below the circumci- 
ſions. 

I treated the intire ſtem of a duke cherry- tree in 
the ſame manner, about 10 inches from the ground, 
and below all its branches. Alſo ſeveral branches of 
a morelli cherry- tree; and the main arms of two per- 
drigon plumb- trees. Theſe two laſt were old trees, 
Which had been cut to the ground about four years 
before, and had ſhot forth very luxuriant branches, 
but had not ſince borne any fruit. 

In about a month's time, the bark of theſe began 
to ſwell, both above and below the binding; when 
I unbound each of them, and found the ſeveral parts, 
that had been replaced, to be all fairly healed, except 
one, which was on the main arm of the perdrigon 
plumb: tree, part of which was healed, and about an 

inch in breadth of the bark, on one fide of the lon- 

gitudinal incifion, remained looſe, and afterwards 

dropped off. I bound them all again lightly with 

baſs, and let them remain ſo, until the beginning of 

the ſammer following ; when I took off the binding 

intirely, and found them all healthy, and — 
ac 


* 
[53 ] 
* * d 


Each of 'theſe trees bore plentifully that ſeaſon, 


though, in geheral, reckoned a bad year for fruit. 
This bor om me, in the beginning of Auguſt 
1759, to make the like iments on ſeveral other 
young trees; ſome, that had not yet borne any fruit, 
and others, that had borne but a ſmall quantity; par- 
ticularly, two young pear-trees, that never yet had 
any bloom. I treated the main arms of one of theſe 
in the manner already defcribed, and alſo ſeveral of 
the branches, that grew on theſe artns; likewiſe one 
of the arms of the other pear-tree. The firſt of theſe 
bore a ſurprizing quantity of fruit laſt ſummer; and 
the circumciſed arm of the other bore a moderate 
quantity, though no other part of the tree had any 
ap ce of bloom. 

made alſo the following experiments, on two 
branches of different young apple-trees, as nearly of 
the ſame ſize as I could find. I cut off the of 
theſe, as exactly as I could by a gage; changing 
them, and putting the bark of the branch of one 
tree on the branch of the other. I find, by the mi- 
nutes I took, that a ſmall flip of wood came off with 
the bark of one, and the bark of the other had a 
leaf-bud on it; which branch had alſo two apples 
growing on it. The bark of each of theſe healed 
perfectly, and the apples remained on, and ripened 
with the reſt : the leat-bud puſhed forth leaves, and 
both the branches bore ſo very plentifully the laſt ſum- 
mer, that one broke down with its load; and the other 
would alſo, probably, have ſuffered the ſame fate, 
but that I had it ſupported: Theſe were both non- 
pareil apple-trees, planted in aſparagus beds. 
Vor. LII. L I changed 


£34] 
I changed the barks of the branches of a peach 
_ 4 pu tree; that, * was placed on the 
and the branch pro- 
uantity of b aft ſeaſon ; but the bloom 
af the Whole gree, as well as of ſeveral others againſt 
the ſame was intirely blaſted. The gardener 
ns ec 
prun trees, as fever 
Face hn. had mace nts of the ſame 
kind; againſt which he declared his opinion ſtrongly, 
at the time of making; en 
branches would all die, and the wall be « quite bare in- 
_ theſe parts; which, I ſuppoſe, he — would be 
a reflection on his ſkill in pruning and nailing a tree. 
About the beginning of November laſt, I cut off 
one of the arms of the perdrigon plumb- tree, which. 
had the experiment made on it in 17:58, to examine 
what effect it had on the wood; to which, I found 
the bark between the circumciſions more firmly 
united, than in any other part. There was a dark 
vein, which ran through the wood in that part, 
which appeared of a harder texture than the reſt of 
the bran 
On examining the minutes 1 had taken from time 
to time, of the obſervations I had made on theſe ex- 
periments, which I 2 pt I had been very exact 
in, I find I had omitted noting down any relative 
to the effect they had on the growth of the circum- 
ciſed branches. I did not compare them by meaſure 
with other branches; but as far as I can 3 by recol- 
lection, it has retarded the growth. I can be; almoſt 
poſitive, that the cherry-tree, mentioned in the ſe- 
cond experiment, the trunk of which had been cir- 
curnciſed 
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ebe below: all its branches, was, at the time, 
| n N 
were planted at the ſame time, and is not ſo at p 
ſent. I r circumſtanti 
322 as I endeavourcd to be 2 


and am 
2 Dear Sir, 

** Your affectionate 
humble ſervant, | 
9 Keane Fitzgerald. 
* * 3 33 


XIII. An Account of the Urtica Marina: In 
à Letter to Mr. Peter Collinſon, F. R. 8. 
From Joſeph Gaertner, M. D. 


Dear Sir, 


Read Feb. 12, 
1761. 


London, Feb. 12, 1761. 


Av ING lately viſited the ſouthern 
coaſts of Cornwall, I met with ſe- 


veral new and andeſcribed forts of the urticæ marinæ, 
called by Mr. Hughs the animal flowers. I therefore 
take the liberty of ſending you the incloſed drawings, 
ide Tab. I.] together with a fhort defcription of 
them, which, 14 fatter myſelf, will not be difagree- 
able to you, as theſe animals, in regard of the various 
and ſurprizing ſhape of their bodies, and on account 
of the few imperfe& deſcriptions, that have hitherto 
been given even of the common forts of them, may 
not be unworthy the notice of the curious. The 
name of urtica, as the — Mr. de Reaumur, 
— | in 


| 761 5 
in a memoir relating to that ſubject &, juſtly obſerves; 
bas been very improperly applied to this kind of 
animals; for it is certain, that not a ſingle ſpecies of 
them is poſſeſſed of that ſtinging quality like a nettle 
(which the antients aſcribed to them), and that only 
their tentacula feel rough and clammy, when touched 
with the finger. Even this roughneſs is not per- 
ceptible, but when the animal attempts to lay hold 
of the finger: it then throws out of the whole ſur- 
face of the feeler a number of extremely minute 
ſuckers, which, fticking faſt to the ſmall. protu- 
berances of the ſkin, produce the ſenſation of. a 
roughneſs, which is ſo far from being painful, that 
it even cannot be called diſagreeable. 

The proper genus, which theſe ſea-nettles belong 
to, is that of the hydra of Linnzus, commonly called 
the polype. This will evidently appear, from the fol- 
lowing characters: firſt,. from the gelatinous ſub- 
ſtance, of which this whole tribe of animals confiſts : 
ſecondly; from. their: having only one opening in 
their bodies, which gives a: paſſage to the food, as 
well as to the excrements, of the animal: and laſtly, 
from a ſet of feelers,. which ſurround this opening; 
and ſerve. theſe creatures for claws, to cat 
prey with, and convey. it to their mouths. As the 
ſea-nettles agree perfectly in thoſe general characters 
with the hydra, ſo do they alſo anſwer to many of 
its leſs eſſential, or merely accidental qualities: they 
live, for inſtance, conſtantly in the water, in which 


** 


8 


* Du mouvement progreſſif et de quelques autres mouvemens 
de diverſes eſpeces de coquillage, orties, et etoiles de mer. Me- 
moires de “Academie Royale des Sciences, 1710. p. 439, * 
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they never ſwim, but always adhere to ſome fixed 
y in it ; and when they change their place, moſt of 
them crawl along ſo very flowly, that their progreſſive 
motions cannot be perceived with the eye to. This 
may be added, that they likewiſe bring forth their 
young ones alive, and that they grow again, after 
conſiderable parts of their bodies have been cut off: 
all which proves ſtill farther, that theſe animal flowers, 
or ſea- nettles, are of the ſame nature, have the ſame 
characters, and do conſequently belong to the ſame 
us, with the hydra: The polypes in general may 
divided into two clafles, the one containing thoſe 
polypes, that cannot conceal their feelers, though ever 
ſo much irritated; and the other, thoſe, that, at the 
leaſt irritation, contract themſelves, draw in their 
feelers, and frequently hide them under a membra- 
naceous cover made for that purpoſe. The firſt 
elaſs, on account of the ſmall number of ſpecies be- 
longing to it, needs no ſubdiviſions ; but to diſtin- 
guiſh properly the ſeveral forts of the ſecond claſs, 
it is neceſſary to divide it according to the various 
poſition of the feelers, which are inſerted either in 
the membranaceous cover itſelf, or into a ffower- like 
production of the body, or laſtly, in the very top 
part, or the diſk of the polype: hence ariſe the three 
following ſubdiviſions of the ſecond claſs: 1. Hydra 
calycifiora. 2. Hydra corolliflora ; and laſtly, Hy- 
dra diſciflora; The reafon for which appellations 
will be farther explained, in the deſcriptions I am 

now going to give of every ſort in particular. 
The firſt claſs confiſts but of a fingle fort, whoſe 

ſpecifical character may be thus expreſſed : | 
on ÞY 
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Hydra tentaculis denudatis, numeroſiſſimis; cor- 
pore longitudinaliter fulcato. "I 
The natural ſize of this animal, grown to its full 
age, is repreſented in the firſt figure, lit. A, ſhows 
the animal ſuſpended in the air, and lit. B, is the 
ſame whilſt under water. The body of this polype 
is of a light cheſnut colour, and feels perfectly 
ſmooth, though it be lengthways ſulcated by a num- 
ber of ſulci, that are frequently divided into three 
ſmaller 2 2 are continued into the dentated 
margin, t urrounds the u perip of the 
— A juſt beneath the inſertion of the — Theſe 
feelers, rifing from the diſk of the polype, are, ac- 
cording to 4. age of the animal, between 120 and 
200 in number; they exceed the body, when ex- 
panded, by more than an inch in length, and are of 
a beautiful ſea- green colour, except towards their 
extremities, which are coloured with a lively red, 
like that of the roſe. The difk is of the ſame brown 
colour with the reſt of the body, and contains in its 
center the mouth of the animal, which is an aperture 
of various fhape and diameter. 
The two varieties of this ſpecies, which I with, 
differ but little from the already deſcribed animal. The 
feelers of the one, inſtead of being green, are through- 
out of a red colour, like that of the mahogony wood. 
The other variety has pale aſh-coloured feelers, 
marked with a ſmall white line running along their 
back; its body is of the ſame cheſnut colour with 
that of the firſt ſpecies ; but the ſulci are not divided, 
nor has it a dentated margin ſurrounding its upper 
periphery. 
I doubt 


6 


£ 


- 
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3, - 
F doubt whether theſe animals have yet been taken 
notice of by the curious, though they are very fre- 
quent upon the ſea-coafts. A rough ſketch of an 
animal fomewhat like this is to be found in Aldro- 
vandus , with the inſcription, Urtica marina ſaxo 
innata. But as neither he, nor Johnſton +, who 
copied the figure from Aldrovandus, gives any farther 
explanation of it, it is incertain what ſpecies of urtica 

The polype belonging to the ſecond claſs, conceal- 
ing their feelers when irritated, are the following: 

Hydra calyciflora, tentaculis retractilibus variegatis, 
corpore verrucoſo. 

The ſecond figure repreſents a polype of this ſort. 
From its ſmall baſis riſes a cylindric ſtalk, which ſup- 
ports the roundiſh body of the animal, from whence 
afterwards the calyx, being a continued membrane 
of the body, draws its origin. The ftalk, or the 
pedunculus of the polype, 1s quite ſmooth, and its 
colour inclines towards the carnation. The outfide 
of the calyx, and the body of this animal, are marked 
with a number of ſmall white protuberances, reſem- 
bling warts, to which fragments of ſhells, ſand- 
grains, &c. adhere, and hide the beautiful colour of 
theſe parts, which, from. that of carnation, is inſen- 
ſibly changed towards the border of the calyx, firſt 
into purple, then violet, and at laft into a dark 
brown. The inſide of the calyx is covered with the 
feelers, that grow in ſeveral ranges upon it: they 
differ conſiderably in length; thoſe that are near the 


— — — — 


* Aldrov. de Zoophyt. lib, iv. p. 568; 
+ Johnſt. Exang. Tab. XVIII. 
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edge of the calyx being but ſmall 


tion to thoſe, that furound the , or the 

of the bod Vide fig. 2. lit. C. mee 
. — — " ſome of Ih are of a 
pale aſh colour, with brown ſpots; others, on the 
contrary, are of a cheſnut colour, marked with white 
ſpots. The diſk is formed like a ftar, which, ac- 
cording to the figure, that is traced out by the inner- 
moſt row of the feelers, conſiſts of many angles. 
The colour of this part of the body is a beautiful 
mixture of brown, yellow, aſh-colour, and white, 
which together form variegated rays, that from the 
center, or the mouth of the animal, are ſpread over 
the whole ſurface of the diſk. 

This polype contracting itſelf, (vide fig. 2. lit. B) 
changes its body into an irregular hemiſphere, which 
is ſo covered with the ſeveral extraneous bodies that 
ſtick to it, that it is extremely difficult to know the 
animal in this ſtate, and to Sſcern it from the rub- 
biſh, that commonly ſurrounds it. 

Theſe animals are frequently found in the pools 
about the Mount's-Bay. It is rare to meet with a 
ſingle one in a place, there being moſt commonly four 
or five of them living ſo near together in the ſame 
fiſſure of the rock, which they conſtantly inhabit, 
that their expanded calyces form a row of flowers like 
bodies, that ſeem to grow upon ths cliffs under 
water. 

The ſecond ſpecies, is the 

Hydra corolliflora, tentaculis retractilibus fron- 

dof. | 

This animal, in its contracted ſtate (vide fig. 3. 
lit. A), has more the appearance of a A; 

than 
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than of a Its body is covered with a duſky 
white aa be a large opening ap 288 
thicker. extremity of the body, and at the oppoſite 
end of it are 5 ſmall denticles, that ſurround a cavity 
placed in their middle. The ſurface of this cylin- 
drical body is marked with ſix double rows of per- 
forated knots, which the animal can transform into 
as many legs, if occaſion requires, by extending each 
tuberculum into a ſmall tranſparent cylinder, whoſe 
extremity, like that of the ſuckers of the ſtar-fiſh, 
ſticks faſt to every thing, which the animal gets hold of, 
and conſequently ſerves it for an inſtrument, not only 
to fix its body with, but alſo to puſh it forward, by 
the help of many of theſe ſuckers, that are formed 
of the ſeveral _— of IS. The head of 
the pol vide fig. 3. lit. B) coming out of the 
— opening in the ſkin, is of an oval, 
and ſometimes of an hemiſpherical ſomewhat 
like the corolla of an aſarum, but much larger in 
fize. It is quite hollow within, and confiſts of a dark 
brown, yet almoſt tranſparent membrane, which, 
after having formed the » ] the feelers, 
that ſurround the large aperture at the top of it. 
Theſe feelers are eight or ten in number, and of the 
ſame ſubſtance and colour with the head; they are 
divided into ſeveral branches, to which, as well as to 
the principal ſtems, many cluſters of very minute 
papiliz adhere, which make them exactly reſemble 
ſmall branches of trees covered with their leaves. 
Theſe leaves, or papillæ, not only contribute to the 
beauty of the feelers, being of a pale yellow, mixed 
with a ſhining white like falver, but they alſo render. 

Vor. LII. M the 


+ LE 
the feelers more uſeful to the animal, in filing up 
the interſtices between them, through which ſmaller 
inſets elſe might paſs, without being perceived by 
the animal, whoſe natural food they are 

This polype ſeems to live at the bottom of the ſea, 
diſtant from the land. I met but once with it upon 
the ſhore, between Penzance and Newland, where 


it was thrown up by the ſea, incloſed in a large hollow 
root of the fucus palmatus. 


The third ſpecies, is the 
Hydra diſciflora, tentaculis retractilibus ſabdia- 

phanis; corpore cylindrico, miliaribus glandulis 

longitudinaliter ſtriato. 

A polype of this ſort is repreſented in the fourth 
figure. Its body, when extended, is of a cylindrical 
figure, and conſtantly marked with ſome rows of 
ſmall knots, or glandulz, that are placed in ſtrait 
ines from the top to the baſs of this cylindrical 
ſtalk. Each row is c of three files of glan- 
dulz, of which the middle one is remarkably bigger 
than the two others; their number is uncertain, yet 
I never met with lefs than eight rows in an animal 
grown to its full age. The colour of the ftalk near 
its baſis is a pale red, and the reſt is of a yellow, 
mixed with a grey aſh-colpur. The glandulz are 
almoſt of the ſame colour with the body, except 
thoſe of the middle file of each row, which I con- 
ſtantly found to be white. Out of the top part, or 
the diſk of the polype, grow the feelers, — eighteen 
to thirty- ſix in number; they are of a half-tranſparent 
ſubſtance, and of a whitiſh colour, variegated only 


at the upper part of the feeler, like the back of 
ſome 


/ 
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ſome ſnakes, with ſeveral croſs-lines, and brown 
ſpots of an irregular figure. The diſk of this polype 
is always convex, and chiefly of an colour, 
except towards its periphery, which is marked with 
many dark brown ſpots, that ſurround the inſertion 
of the feelers. | 

At the leaſt irritation, this animal contracts its 
body, and changes the cylindrical figure of it into a 
conoidal one. (Vide fig. 4. lit. A.) 

The fiſſures of the rocks in the ſea are the only 

place, where I met with this ſort of polypes, which 
is not common upon the coaſts of Cornwall. 
Of this ſpecies I found two varieties. The top 
of the one are in ſhape and colour much the 
with thoſe of the deſcribed animal; the 
Palk only is of a deep green colour. The ſecond 
variety has likewiſe a green ſtalk ; but its feelers are 
not variegated, being throughout of a pale and tranſ- 
parent red colour. 

The animal flowers of Mr. Hughes *, and the 
ſea-nettle, with a ſhagreen ſkin (Ortie a peau cha- 
grince), of Mr. de Reaumur +, may, perhaps, be- 
long to this ſubdiviſion. 
: 9 laſt ſpecies of theſe polypes I have to propoſe, 
18 | | 
Hydra diſciflora, tentaculis retractilibus, extimo 

diſci margine tuberculato. (Vide fig. 5. lit. A 
et B.) 5 —.— 


- | 
— — — — —gtL ——— 


* Philof. Tranſat. Vol. XLII. p. 590. 
+ Mem. de Acad. Roy, des Sciences, Tab. X. fig. 21. 
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I only mention this ſpecies, to determine its fpeci- 
fical character, which has not yet been given by any 
of the authors, that have already taken. notice of this 
animal *, The colour of its body is always red in 
the ſummer, but changes into a duſky green, or 
brown, towards the latter end of autumn. The out- 
ſide of it is quite ſmooth, ſome few animals of this 
ſort excepted, which are marked, like the firſt ſpecies 
of this claſs, with ſmall protuberances, to which ſe- 
veral extraneous bodies likewiſe adhere. - The feelers 
are conſtantly inſerted into the diſk of the pol 
but they are of various colours, viz. red, blue, white, 
and ſometimes even variegated. Between theſe feelers 
and the membranaceous cover of the animal, is a 
Tow of ſmall hemiſpherical tubercula, which, though 
they vary in colour as much as the feelers, yet are 
conſtantly found to be placed upon the edge or peri- 
phery of the diſk, and conſequently afford, together 
with the inſertion of the feelers, a certain mark, by 
which this animal, fo variable in its colour and ſhape, 
may be at all times known and diſtinguiſhed from 
any other ſort belonging to this tribe. 

This is what occurred to me, on the 
external parts of theſe animals. I could add a deſcrip- 
tion of their internal ſtructure, and ſome obſervations 
on the manner of their propagation ; but, as I have 
already tranſgreſſed the limits of a letter, I ſhall defer 


— 


| -  ® Bellon. de Aquat. lib. ii. p. 342. Rondelet. de Piſc. 
lib. xvii. cap. 12 et 14. Geſner. Hift. Anim. p. 1037. &c. 
Aldrov. de Zoophyt. lib. iv. p. 567. Johnft. Exang. Tab. XVIII. 
De Reaumur, lib, c. Tab. K. fig. 22. 24. 


enlarging 


and 
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enlarging on this ſubject, till another time ; and con- 


clude with affuring you of the moſt perfect eſteem, 
with which I have the honour to be, 


Dear Sir, 


Your moſt abulicac. 
humble ſervant, 


Joleph Gaertner, M. D. 


— 


XIV. A Catalogu 0 oof the F 


ifty Plants from 
Chelfea Ge preſented to the Royal 


Society by the wor ſhipful Company of Apo- 
thecaries, for the Year 1760, purſuant to 
the Direction of Sir Hans Sloane, Baronet, 
Med. Reg. & Soc. Reg. nuper Prajes, by 
John Wilmer, M. D. clariſſ. Societatis 
Phar maceut. 3 Socius, Hort. Chelſean. 
Præfectus & Prælector. Botanic. 

CEA vulgaris major, flore 


Read Peb. 19, 1901 
* F A ex rubro — C. B. 316. 


1902 Andromeda pedunculis - aggregatis, corollis 
cylindricis, foliis alternis ovatis integerrimis. 
Linn. Spec. Plant. 393. 


3. Ariſtolochia longa vera. C. B. 107, Offic. 47. 


1 —_ Aſclepias foliis revolutis linearibus verticillatis, 
caule erecto. Linn. Sp. 217. 


1905 Aſphodelus foliis planis, caule ramoſo, floribus 
ſparſis. Dict. Hort. Icon. 


1906 
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1906 Baſteria foliis ovatis oppoſitis, floribus laterali- 
bus, -caule fruticoſo ramoſo. Dict. Hort. 
1907 Camphoroſma foliis — linearibus. Amæ- 
nit. Acad. Sp. 392 
Camphorata hirſuta. C. B. P. 486. 
1908 Cardiaca. J. B. 3. 36. 
Marrubium Cardiaca dictum. C. B. 230. 
_ Offic. 104. 
1909 Cedrus folio cupteſſi, media, * baccis. 
C. B. P. 487. 
Cedrus Phcenicia, altera Plinii et Theophraſti. 
Lobel. 221. 
1910 Ciſtus arboreſcens folis ovato lanceolatis acu- 
minatis trinerviis ſeſſilibus utrinque villoſis. 
1911 Coronilla fruticoſa * ſubrotundis. Linn. 
Sp. Pl. 743- 
1 1 ſylveſtris - -hirſutior. C. B. 190. 
8. 147. 
1913 Damaſonium ſtellatum. Lugd. 105 8. 
Plantago aquatica ſtellata. C. B. 190. 
1914 Filix mas non ramoſa dentata. C. B. 35 


58. 
1915 Galeopſis paluſtris Betonice | folio. Tourn. 


Panax Coloni Officin. 341. 
1916 Gentiana paluſtris — C. B. 188. 
Pneumonantbe. Ger. 3885 
1917 Gundelia follis pinnatiſidis ſ pinoſis, capite ara- 
neoſa lanugine obſita. iller's Icons. 
1918 Helleborine latifolia montana. C. B. P. 186. 
1919 Hibiſcus foliis inferioribus trilobis, ſummis 
quinque partitis obtuſis crenatis, calycibus 
inflatis. Dict. Hort. 
1920 Kalmia foliis lanceolatis corymbis lateralibus. 
Linn. Gen, nov. 1079. 


1921 
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1921 Lycium — 1 — 414 — 2 
nis s bigeminis, flo- 
ribus confertis. Dia Hort. 

1922 Lycopodium Sabinæ facie. Fl. Jenenſ. 3 28. 

Muſcus clavatus foliis cupreſſi. C. B. oo, 

1923 w/e quod Sefeli Offic. C. B. 162. 
Offic. 452: 

Siler montanum major. Mor. Umb. 7. 8. 
4 Lyſimachia ſpecioſa quibuſdam onagra dicta 

ſiliquoſa. J. B. 2. 906. 

Chamenerion flore Delphinii. Park. Par. 270. 

1925 Malva caule erecto herbaceo, foliis lobatis, 

icis ſecundis axillaribus. Linn. Sp. 688. 

1920 Magnolia foliis ovato-lanceolatis ſubtus glaucis 
annuis. Dict. Hort. ET 

1927 Meſpilus Cretica folio circinato et quaſi cordi- 
formi. T. Cor. 43. 

Chamæceraſus Idza, Alpini Exotic. 5. 

1928 Meſpilus folio ſubrotundo, fructo rubro. 

Touran. 642. 

1929 Milium ſemine luteo vel albo. C. B. 26. 
Offic. 317. 

1930 Morus folus palmatis, fructibus hiſpidis. Linn. 

Sp. PI. 990 6. 
Morus ſativa foliis urticæ mortuz, cortice pa- 
pyrifera. Kempf. Amen. 471. 

1931 Narciflus ſpatha uniflora nectario maximo 
limbo fimbriato petalo longiore 

I 9 32 Narciſſus ſpatha uniflora nectarii limbo cam- 


panulato erecto petalo æquali. Linn, Sp. 
209. 


1933 Naſturtium ſupinum capſulis verrucoſis. Ray 
Method. emendata, 98. . 


Coronopus Ruellii. Ger. 346. Offic. 343. 
1934 


mY 1 
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I 4 Ornithopodium radice nodoſa. Park. 1093. 

7 Panicum Germanicum five panicula minore. 
C. B. 27. Offic. 343. 

1936 Pimpinella ſanguiſorba minor. C. B. 160. 
Offic. 366. 

1937 Polypodium vulgare. C. B. 359. 


. Polypodium quercinum. 379. 
19 38 Ranunculus ceratophyllus, ſeminibus falcatis 
pf in ſpicam adactis. Mor. Hiſt. 2. 440. 
1939 Rhus foliis ternatis lineari-lanceolatis, integer- 
rimis petiolatis utrinque glabris. 


3 940 ans foliis cordatis obtuſis crenatis ſubtomen- 


toſis, — calyce anguſtioribus. Linn. 
1941 LT” alterum, five Salvia - goougd 
Scorodonia. Offic. 438. C. B. 247. 
Scrophularia major. Park. 610. 
Scrophularia nodoſa cetida, C. B. P. 235. 
| Offic. 440. 
1943 Scrophularia aquatica major. C. B. P. 235. 
Betonica aquatica. Ger. 579. Offic. 441. 
1944 Solanum caule inermi ſubfruticoſo, foliis ob- 
longo ovatis finuatis utrinque. glabris floribus 
alaribus. Miller's Icons. 
1945 Siſarum Germanorum. C. B. 155. Off. 456. 
1946 Sium arvenſe ſive ſegetum. Tourn. 308. 
Selinum Si foliis. Ger. emac. 1018. 
1947 Tormentilla ſylveſtris. C. B. 326. Off. 489. 
1948 Valeriana floribus tetrandis æqualibus, foliis 
” nnatifidis, ſeminibus palea ovali adnatis. 
ort. Upſal. 13 
1949 Veratrum fore fubviridi. Tourn. 272. Offic. 
226, 


1942 


1950 


' 
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1950 Viburnum foliis ovatis acuminatis ſerratis ve- 
noſis, petiolis lævibus. a 


— — 


_ 
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XV. hn Accnmt of the Cicuta, recommended 
by Dr. Storke ; by William Watſon, M. D. 
F. R. ö. | 


To the Royal Society, 


Gentlemen, 


Read Feb. 17, TN a paper I lately laid before you, I 
170t- J endeavoured to demonſtrate, that the 
Cicuta major, which, fince the publication of Dr. 
Storke's work at Vienna, had been uſed medicinally 
in England, was the plant intended by that gentle- 
man ; and not the Cicuta aquatica, as had been ſug- 
geſted by ſome practitioners here. And Dr. Storke 
has removed every doubt, which could remain, by 
tranſmitting hither to Mr. Hudſon, a very ingenious 
apothecary and botaniſt, ſome leaves of the Cicuta 
major, or common hemlock, which grew at Vienna, 
and is of the ſame ſpecies with the plant ſo denomi- 
nated here. | 
As Dr. Storke informs us, that, fince the publi- 
cation of his treatiſe, he has received letters from al- 
moſt every part of Europe, confirming his good opi- 
nion of the virtues of the Cicuta, and as he is about 
to publiſh a ſecond treatiſe upon the ſame ſubject, 
containing ſtill more extraordinary relations of cures 
brought about, by adminiſtring that plant ; there 
is no doubt therefore, but that endeavours will be 
ert. N made 
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made here, to confirm the truth of the doctor's 
aſſertions; more eſpecially, as ſome of the diſeaſes, 


in which Dr. Storke found the Cicuta attended with 


great ſucceſs, are ſuch as are of all others the moſt 
ſhocking to human nature, and have, by too long 
experience, been found to give way to no other 
means. 


Hence it is highly important to every one, more 
ery plant, di- 


particularly to phyſicians, that the v 


rected by Dr. Storke, be adminiſtred, and no other 
in the place of it, either through inattention or want 
of knowlege; as judgment in the phyſician is of no 


real ſervice, unleſs his preſcriptions are faithfully pre: 
pared. 


For theſe reaſons, it may not be improper to in- 
form thoſe medical practitioners, who are not con- 
verſant in botany, and who may nevertheleſs be de- 
firous of trying the effects of the Cicuta, that at this 
time of the year there is another plant, growing in 
the ſame places, and often mixed with it, ſo much 


reſembling it in appearance, as not, without ſome at- 


tention, to be diſtinguiſhed from it; which, however, 
greatly differs from it in ſenſible qualities. Great 
care therefore ought to be taken, that the one of theſe 


ſhould be ſelected from the other. 


The plant ſo much reſembling hemlock, is the 
Cicutaria vulgaris of the botaniſts, which in ſome 
parts of England is called cow- weed, in others wild 
cicely. Its greateſt reſemblance to hemlock is in the 


ſpring, before the ſtalks of the leaves of the hemlock 


are interſperſed with purple ſpots; and therefore, at 


that ſeaſon, more eaſily miſtaken for it; though, 


even then, the leaves of the hemlock ſmell much | 


ſtronger, 
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ſtronger, are more minutely divided, and are of a 


deeper green colour, than thoſe of the cow- weed. 


Afterwards, indeed, they are more eaſily diſtin- 
guiſhed, as the Cicutaria flowers at the end of April 
and beginning of May, and the Cicuta not till June, 
when the other is paſt: to ſay nothing of the flower- 
ing ſtalk of the cow- weed being furrowed, and ſome- 


what downey; and that of the hemlock, ſmooth,. 


even, and always ſpotted. Theſe plants differ like- 
wiſe very eſſentially in their ſeeds, which in the 
cow- weed are long, ſmooth, and black, when ripe; 
whereas thoſe of the hemlock are ſmall, channelled, 
and ſwelling towards their middle. 

Beſides the cow-weed, there is another plant in 
appearance very like the hemlock, although evidently 
differing from it in other reſpects; and, unleſs I am 
very greatly miſinformed, quantities of this have been 
collected, and fold in London for the hemlock. This 
is more likely to be taken for the hemlock in ſum- 
mer or autumn, as it is an annual plant, and is pro- 
duced and flowers late in the ſeaſon. The plant 
here meant is the Cicuta minor of Parkinſon, or 
Cicutaria tenuifolia of Ray. This, however, is eaſily 
diſtinguiſhed from hemlock, by its leaves being of 
the colour and ſhape of parſley, its flowering ſtalks 
having no purple or other ſpots, and not having the 

ſtrong ſmell peculiar to hemlock. 
To the two plants before- mentioned, may be added 
a third, which very frequently, more eſpecially about 


London, grows along, and is mixed, with the hem- 


lock. This plant is called, by the late excellent 
Mr. Ray, Small hemlock-chervil with rough feeds ; 
and is denominated by Caſpar Bauhin, in his Pinax, 
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Myrrhis ſylveſtris ſeminibus aſperis. This, like the 
cow- weed before- mentioned, can only be miſtaken 
for hemlock in the ſpring. It may be diſtinguiſhed 
then from it, by the leaves of the myrrhis being 
more finely cut, of a paler green colour, and, though 
they have ſomewhat of the hemlock ſmell, are far 
leſs ſtrong, and have no ſpots. This plant flowers 
in April, and the ſeeds are ripe before the hemlock 
begins to flower; and theſe ſeeds are cylindrical, 
rough, and terminate in an oblong point. 

The leaves of hemlock are moſt fit for medicinal 
purpoſes, as being in their greateſt perfection, when 
collected in dry weather, from the middle of May 
to the time that their flowering ſtems begin to ſnoot; 
as by that time the plants will have felt the effects 
of the warm ſun, have acquired an highly viroſe 
ſmell, and the ſtems of the leaves are covered with. 
purple ſpots, an argument of the exaltation of their 
Juices: and we ſhould be attentive here to give them. 
all theſe advantages, as three degrees of latitude, and: 
other circumſtances of ſoil and fituation, may- oc-- 
caſion a very ſenſible difference in the qualities of 
the ſame plant; an inſtance of which occurs in the 
plant under confideration, and may be one of the- 
cauſes, why the effects of the hemlock have not 
been ſuch here, as we are aſſured they are at Vienna; 
viz, Dr. Storke ſays, that the root of hemlock, when: 
cut into ſlices, pours forth a milky juice, which I. 
have never ſeen it to do here in England. 

There are ſeveral vegetables, which, though they- 
thrive apparently well, their productions are, never- 
theleſs, not the ſame as in other parts of the world, 
where the heat is more intenſe, and the ſummers are 
of; 
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of longer continuance. It would be extremely dif- 


ficult here, though the plants thrive very well, 
to produce from the white poppy, or Ciſtus ladani- 
fera, either the opium or the labdanum, the known 
production of theſe vegetables in other parts of the 
world. No art can make here the tragacantha pour 
forth its gum, the lentiſcus its maſtic, or the candle- 
berry myrtle of North America its ſebaceous con- 
crete. To theſe might be added many others, too 
tedious to mention. 

In ſuch mild winters as the laſt, the leaves of hem- 
lock may be procured in any part of them ; but they 
are not to be depended upon, as their ſpecific ſmell 


is then comparatively weak, their juices poor and. 


watery, and they are wholly without ſpots. 
Lam, 
With all poſſible regard, 
Gentlemen, 
Your moſt obedient 


humble ſervant, 


W. Watſon. 


XVI. An 
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XVI. An Account of an Anthelion ob/erved 
near Oxford. Ina Letter to the Reverend N 1 
Tho. Birch, D. D. Secretary to the Royal 

Society, from the Reverend John Swinton, 


B. D. of Chriſt-Church, Oxon, F. R. S. 


Good Sir, 


Eturning home with the Revd. Mr. 
Jane, Student of Chriſt-Church, 
from Cudſden, where we had been to make a viſit 
to the Biſhop of Oxford, on Thurſday, July a4th, 
1760; we reached the top of Shotover-hill, about 10 
paſt 7 o'clock in the evening. At 7h 12' I acciden- 
tally diſcovered a luminous appearance, not much 
unlike the ſun when ſeen through clouds, about four 
or five times as big as the ſolar diſk. [Y:d. Tab. : 
II J The ſun was then pretty reſplendent, though 
a full exertion of its rays was ſomewhat obſtructed 
by a thin wateriſh cloud. Soon after a very diſtin- 
prom Moc l- Sun, oppoſite to the true one, which 
take to have been an Antbelion, appeared. This 
was not however completely formed, that part of its 
diſk remoteſt from the ſun being indiſtinct and but 
ill defined. Nor could the figure of the lucid tract 
round it, though approaching a circle, be with 
any preciſion aſcertained. This uncommon meteor was 
ſeated in the E. but the ſun had a weſterly ſituation. 
From 7h 12 to 7h 18 the phænomenon ſhone very 
conſpicuouſly, though almoſt ſurrounded by dark 
thickiſh clouds. The diſk of the Spurious Sun ſeemed 
as large and bright as that of the true one, but was 
not 


Read Feb, I9, 
1761. 
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not ſo well defined. Between 7h 18' and 7b 28 the 
meteor was more than once partially obſcured, by 
the circumjacent clouds; a very thick black one, 
which had been viſible from the moment I fi-it per- 
ceived the phznomenon, then extending itſelf almoſt 
from the weſtern limb or edge of it'to the fun. From 
the beginning to the end of the Mcci-Sun's apprar- 
ance to us, about 187, there was much clear ſky 
above the ſun, even up to the zenith, and thick 
duſky clouds below it; but the tract both above and 
beneath the meteor was, for the moſt part, covered 
with ſuch clouds. This might perhaps be the rea- 
ſon why only ſome very faint traces of one of the 
two coloured arches, by whoſe interſection the Ant- 
helion was formed, which generally attend this kind 
of phænomena, were to be diſcerned. When in its 
moſt refulgent ſtate, the Anibelion was as yellow as 
the ſun ; but the lucid tract ſurrounding it was of 
a: paler yellow, or whitiſh caſt, interſperſed with a 


few reddiſh and ſubfuſcous ſpots. The whole, when. 


leaſt affected by the neighbouring clouds, ſeemed in 


extent to be quadruple, if not quintuple, the ſpace. 


occupied by the diſk of the ſun. . In fine, the phæ- 
nomenon was ſometimes brighter, and ſometimes more. 
obſcure; varying, through the whole courſe of its 


duration, according to the variation of the atmo- 


ſphere and the. clouds. At laſt, after ſeveral ſhort . 


ſucceſſive intervals of brightneſs and partial obſcurity, 
it was. abſorbed by the black cloud above-mentioned, 
nearly connecting it with the ſun; and, juſt as we. 
came to the bottom of the hill, about 7h 3o', totally 
_ diſappeared. . „ 

The 
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The wind, during the whole continuance of the 
Antheliom, was almoſt full N. as it had been the 
greateſt part of the day. The weather was for this 
time of the year remarkably cold, and much colder 
than it had been for above a month before. There 
was even that morning a ſmart white froſt, and in 
ſome. places ſmall collections of particles of ſnow, 
though four or five of the preceding days were ex- 
ceſſively hot. The wind was not high on the 24th, 
but ſomewhat ſharp. It was a bright ſun-ſhiny day, 
reſembling a clear froſty day in December; but not, by 
ſeveral degrees, fo cold. The following night the air 
ſeemed ſtill replete with the ſame ſort of particles that 
had chilled it the day before. Hence will farther ap- 
pear the probability of the moſt received opinion, rela- 
tive to the formation of this kind of meteors; which 
makes them to proceed from a multitude of minute 
icy or ſnowy particles ſuſpended in the air, and either 
refracting or reflecting the ſolar rays in ſuch manner 
as to multiply the image of the ſun. However the 
theory of Antbelia, for want of a proper number of 
obſervations, ſeems not yet to be arrived at ſuch a 
degree of perfection as by every lover of phyſiology 
could be deſired. 

Inſtances of Anthelia are extremely rare. I have 
hitherto been able to meet with only two of them, 
viz. that obſerved near Dantzick (1) by Hevelius, 
Sept. 6th, N. S. 1661. and that ſeen at Wittemberg 
in Saxony, Jan. 18th, N. S. 1738. a deſcription of 
which was ſoon after communicated to the Royal 


(Ii) Johan. Hevel. Phanomen. Her. p. 174, 176, Gedani, 
1662. 


Society 
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Society (2) by J. Frid. Weidler, Profeſſor of Mathe- 
matics there. The former of theſe meteors appeared 
from 6h to 6b 15 in the evening, the ſun being then 
poſited in the W. and the Antbelion in the E. the 
other from h 3o' to gh 45 in the morning, the ſun 
being at that time S. and the phænomenon N. Ant- 
belia therefore being ſo ſeldom obſerved, and yet 
obſervations of them being ſo neceſſary, in order to 
aſcertain the theory of this ſpecies of meteors; I was 
inclined to believe, that the account now tranſmitted 
you, rude and imperfect as it is, might yet not be 
altogether unacceptable to the Royal Society. I can 
only anſwer for the fidelity of the relation, and wiſh 
a more perfect one had been drawn up by a perſon 
better qualified to obſerve the phænomenon here de- 
ſcribed, that it might have been more worthy the 
attention of the learned and illuſtrious body, to whom 


the meteor could have been viewed from the firſt to 
the laſt moment of its exiſtence, perhaps other cir- 
cumſtances, proper to be known, for the happier in- 
veſtigation of its cauſe, might have occurred. But 
this amounting to little more than a bare poſſibility, I 
ſhall content myſelf with having juſt hinted it here ; 
and only beg leave to add, that | 


I am, with the higheſt regard and eſteem, 


SIR, 
Your moſt obedient 
humble ſervant, 
Chriſt- Church, Oxon. * | 
July 28, 1760. John Swinton. 


— 


(2) Philaſ. Tranſaf?, N' 454. p. 221. July, &c. 17392. 
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I have the honour of communicating this paper. If 
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XVII. An Account of a Produttion of Ma- 
ture at Dunbar in Scotland, like that 
the Giants-Cauſeway in Ireland; by the 
Right Reverend Richard Lord Biſhop of 
Oſſory, F. R. &. CIS 2 


Read Feb. 26, HE paſſage into the harbour of 

2 Dunbar is very narrow, between 
two rocks: one of them is the eaſt ſide of the har- 
bour; the other is a promontry, ſtretching out about 
a hundred yards to the north, and is about twenty 
yards wide, having the fea on each fide of it, when 
the tide is in. This head is a moſt extraordinary na- 
tural curioſity : it is of a red ſtone, which is not a 
lime-ſtone, but appears rather like a very hard free- 


ſtone. It looks on both ſides like the Giant's- 


cauſeway in Ireland : the ſtones on the weſt fide are 
from a foot to two feet over; on the eaſt fide they 
are larger, from two feet to four feet. 1 obſerved the 
pillars from three to eight fides ; but only one or two 
of the firſt and laſt: they may be ſaid to be in joints, 
but are ſtrongly cemented together by a red and white 
ſparry ſubſtance, which is formed in laminæ round 
the pillars, and between the joints, two or three 


inches in thickneſs. The interſtices between the 


large pillars, which are but few, are filled with ſmall 
pillars, without joints. The pillars confiit of hori- 
zontal lamine : the joints are not concave and convex 
when ſeparated, but uneven and irregular : they lie 
ſloping from eaſt to weſt: on the weſt fide, towards 
the end, the pillars become very large and confuſed, 
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> the eaſt of the Gi . 
Mull; except that theſe are di- 
a ſparry ſubſtance into a great num 
which ſeem to go down through 
pots and veins of a whitiſh ſtone 
in the pillars. There is no of any thing of this 
kind in any of the rocks near, that I could obſerve, 
or hear of, 
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XVIII. An Account of a remarkable Meteor 
ſeen at Oxford. Ina Letter to the Rev. 
Thomas Birch, D. D. Secretary to the 


Royal Society, from the Rev. Tohn 8 Swinton, 
B. D. of Chriſt-Church, Oxon. F. R. S. 


Reverend Sir, 


— 26, 1212 — on the Parks, or public 

univerſity-walk here, on Sunday, 
_ 21, 1760, from 65 40 to 7h 25 P. M. ſuch 
a meteor exhibited itſelf to my view as I had never 
ſeen before. [ide Tab. III.] A dark cloud, like a 
pillar or column of thick black ſmoke, and perpen- 
dicular to the horizon, appeared in the N. W. puſh- 
ing gradually forward towards the zenith, and at laſt 
extending itſelf almoſt to the oppoſite part of the 
heavens. It was at firſt ſeveral degrees broad, but 
grew broader and broader, as it approached the ze- 
nith ; through which it paſſed, and nearly biſſected 
the hemiſphere, in a wonderful manner. At 5h this 


ſurprizing arch, falling little ſhort of a ſemicircle, 
O 2 that 
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that would have reſembled an Iris, had not the 
colours of it been different, ſeemed to be com- 
pletely formed. I fay, © had not. the colours of 
*« it been different; becauſe the lower part was ex- 
ceeding black, but the other ſubfuſcous only and 
white. The exterior limb of this arch as far as the 
vertex was tinged with a pale yellow, that gave it no 
diſagreeable appearance. The edges of it were at 
firſt tolerably ſmooth, and pretty well defined, but 
afterwards became rugged and irregular. The whole 
moved with the wind, from the firſt to the laſt mo- 
ment of its exiſtence. For a few minutes, it rendered 
the moon abſolutely inviſible. That planet had, for a 
conſiderable time before its approach, been ſomewhat 
darkened by the thick hazy air; which, however, 
did not totally obſcure it. The tract near the northern 
part of the horizon, contiguous to the meteor, was 
interſperſed with fuſcous caliginous clouds, and that 
near the zenith with ſome of a whitiſh colour. All 
of them were very diſtinguiſhable from the phæno- 
menon itſelf. They grew gradually paler and paler, 
till they were intirely diſperſed. About 7b 25 P. M. 
all remains of the meteor were ſo perfectly diſſipated, 
that not the fainteſt traces of them were to be ſeen. 

That this phænomenon was a Water-Spout, or 
rather the firſt appearance of one, though the proper 
Spout itſelf was not viſible, will perhaps not be denied 
by any perſon moderately verſed in natural hiſtory. 
The foregoing deſcription ſeems to render this at leaſt 


extremely probable. This meteor made a conſider- 


able impreſſion upon the minds of the vulgar here. 
Several of the lower ſort of people, according to 
cuſtom, believed it to portend ſome calamitous event. 


One 
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One of them declared, that it would prove a ſcourge 
(as ſhe imagined it to reſemble a whip or ſcourge) to 
this nation ; and others, even leſs ſuperſtitious, were 
ſtruck with no ſmall degree of aſtoniſhment at fo 
unuſual a fight. The weather was mild, or rather 
warm, the whole day. The wind, during the con- 
tinuance of the phænomenon, and almoſt ever ſince, 
was W. S. W. though it did not then exceed a very 
gentle gale. 

When or where the diſſolution of the Spout hap- 
pened, provided we admit of the foregoing ſuppo- 
ſition, I cannot pretend to ſay; not having received, 
from any perſon, the leaſt information on that head. 
The — you for three months before was, with very 
little intermiſſion, hot and exceeding dry, ſuch as gene- 
rally precedes meteors of this kind. As the pha- 
nomenon was ſeen, by the Reverend Dr. Neve, Fel- 
low of Corpus-Chriſti College, at Middleton-Stoney, 
twelve miles from hence, and (as I was told by 
Samuel Wilmot, Eſq;) at Sandford, N. W. of that 
village, a few miles farther from this place, at the 
very time that I obſerved it, and attended by cir- 
cumſtances nearly the ſame with thoſe that occured 
to me; it muſt have been, as might eaſily be de- 
monſtrated, of a pretty conſiderable height. 

Perhaps it would be difficult to find an account of 
a meteor reſembling this in every particular, either in 
antient or modern hiſtory. Tis certain, a fimilar 
one is not remembered, or recorded, ever to have 
been ſeen here. Such appearances at ſea, on our 
coaſts, are very uncommon ; but at land, eſpecially ſo 


* Philef. Tranſact. Vol. XXII. n. 270. p. 805. 


far 
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far diſtant from the ſea as is Oxford, extremely rare. 
I therefore judged, that a ſhort deſcription of it might 
not be altogether una le to the Royal Society. 
I ſhall only beg leave to add, that a moſt terrible 
ſtorm of rain and hail followed it, which continued 
from a little paſt 3 to near 5 o'clock, the next morn- 
ing ; that we have had much of ſuch ſtormy weather 
here, and in the neighbourhood of this city, ever 
ſince; and that 


I am, 
With all poſſible conſideration and eſteem, 
Good Sir, 
5 Your moſt obliged, 
and moſt obedient, 


humble ſervant, 


John Swinton. 


AT 

XIX. An Account of ſome Productiant of 
Wyuature in Scotland reſembling the Giants- 
Cauſeway # Ireland: In a Letter to the 


| Right Reverend Richard Lord Biſhop of 
Offory, F. R. S. from Emanuel Mendez 


da Coſta, F. R. S. 


To the Right Reverend Richard (Pococke) Lord 
Biſhop of Offory. 


Mincing-Lane in Fenchurch-S 
My Lord, . March > wow. Fw 
Read March 5, OUR Lordſhip having communi- 


1761. 


cated to the Royal Society, at 
their laſt meeting, an account of ſome rocks at the 
entrance of the harbour of Dunbar in Scotland, 
which are formed into pillars, like the growth of 
the famous Giants-cauſeway, but which are ſolid, 
and not joined like them, I take the liberty to ſend 
your Lordſhip the following account of a like na- 
tural production in other parts of Scotland, which 
was communicated to me by my ingenious friend 
Mr. Murdoch Mackenzie, who, by order of the 
Lords of the Admiralty, ſurveyed the coaſts of that 
kingdom, and which came too late to be inſerted in 
its proper place in my work. | 

In Cana iſland, which is four Engliſh miles long, 
to the ſouthward of Skye, and near the iſland of 
Rum, the rocks, about a quarter of a mile above the 
harbour, riſe into polygon pillars ſouthward, About 
two miles from the weſt end of Cana, is a low rock, 
or 
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or ſmall iſland, where is a very regular pavement of 
hexagon ſtones,” each about a foot deep, and about 
nine inches over. They form a ſmooth uniform 
pavement ; and the fides of all the ſtones lie extremely 
contiguous, or cloſe. Immediately below this upper 
pavement, lies another exactly like it. The pillars 
are jointed exactly like thoſe of the Giants-cauſeway, 
and are Jaid with their concavities downward, and 
their convexities upward ; and their bollows are 
as much. in proportion to theſe pillars, which are 
ſmaller, as they are in thoſe of the Giants-cauſeway. 
Theſe places are about 200 miles northward diſtant 
from the Giants-cauſeway. 

If your Lordſhip chuſes to communicate this ac- 
count to the Royal Society, it is at your Lordſhip's 
pleaſure, 


Tam, 
With great reſpect, 
My Lord, 
Vour Lordſhip's 
Moſt devoted and 
obliged humble ſervant, 


Emanuel Mendez da Coſta. 


XX. Elements 
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. Elements of nem Tables of the Motions 


| Ju Jupiter's Satellites: In a Letter to the 
erend Charles Maſon, D. D. Wood. 


2 Profeſſor in the Univerfity of 
Cambridge, and F. R. 5. from. Mr. Ri- 


chard Dunthorne. 
$7 R, Cambridge, March 3, 1761. 

2 \ r public employment *, wherein 

* Lam at preſent, and for ſeveral 
years paſt have been, engaged, not itting me to 
make new tables of the motions of Jupiter's ſatellites, 
according to the laſt corrections I had (from a com- 
pariſon of more than eight hundred obſervations) 
made in the places and orbits of thoſe planets, I am 
at laſt perſuaded to communicate, by your means, to 
the Royal Society, the elements of thoſe tables, 
hoping they will prove no unacceptable preſent to 
aſtronomers. 

The tables are defigned upon tlie plan of thoſe of 
Mr. Pound for the firſt ſatellite, publiſhed in- the 
Philoſophical Tranſactiohs, Ne 361. except that 1 
have not deducted the greateſt — from the 
epochs, as is done by Mr. Pound. of 
The epochs of the conjunctions of the ſeveral f- 
tellites with Jupiter, fitted to the Julian year (before 
the alteration of the ſtyle in England), nd to the 
meridian of the Royal en at Greenw ich, 


are as s follows. 


— 


F * That of 3 to the * of an great level of the 
ens. 


Vo. LII. P Jul. 


dong. 2d ft cn]. zd fat Cc ni 4th 
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Number C is th I IE ar 
— 05 pris tes return yery nearly to the 
232 respect of one ano er, and ef Ju- 


s ſhadow), in milleſmals of a grcle; and muſt 
coeds by the. equation pf number B. vader a 


contrary 

The ſecond atellite has 3 dim equation of 
16 os 17 in time (pfaemrciaticn is in the ner bh 
to he ſubtracted, if numb. © be leſs than-goo 3 
if greater. The fuſt and third (avellites have al 
ſmall ſypodical equations (returning. in the ſame 
period), "har of the feſt ſatellite being about 3', of 
the third about 2' in time; both to be added, if 
31 C be ks than. 500 ſabtracted, if greater. 

The, orbit ef the ia ſatellite; is manifeſtly e- 
centric, 3s well as that of che fourth, Its apojovium 
in 1728 was about 199 of Y, and moves forward 
35” in 20 years: its greateſt cquation is about 1.5 in 
_the ſatellite's orbit, or 7 in time, 
„ The apojoyiuim of the fourth ſatellite in 1528, you 
in 12 30 of X, and moves forward about 122 


20 years: its greateſt equation is 53 in the latellite's 
orbit, or 59 in time. 


I found no reaſon to make any alteration. 5 in the 


ſemi · durations of the eclipſes of the firſt ſatellite 
from Mr. Pound's tables. 
| . The 


37 41 
1 5 50 22 
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The greateſt ſemi-durations of the eclipſes of the 
ſecond, third, and fourth ſatellites in the nodes,” are 


1h 27 1h 47}, and ah 24 *, reſpetively. 

The nodes of the ſecond ſatellite ſeem to be at reſt 
in about 50 of : and ; bat the inclination of its 
orbit varies from 2 50 to 3 51: it was halt in 
1668, greateſt in 1715, and ſems to have bern at 
its greateſt and leaſt once in the intermediate years. I 
ſuppoſe it at the leaſt in 1730. i e opal 
The nodes of the third ſatellite it 1727, were in 
164? of = and gr, and move forward about 430 
in 20 years: the inclination of its orbit in 1695 
was 30, and has been increafing ever ſince: it Rems 
as if it would get to its maximum about 1765, and 
would then be about 34. | | 
The nodes of the fourth ſatellite in 1730 were in 
13+? of = and &, and move forward 2 in 12 years: 
the inclination of its orbit is about 2 40, and does 
not ſeem to vary above one or two minutes either 
way. | | 
From theſe elements, it will be eaſy for any per- 
ſon, moderately ſkilled in fach matters, to conſtruct 
tables of the motions of the ſatellites in the method 
of Mr. Pound, which may be ſeen in the latter part 
ef Halley's tables. | | 
Iam, SIR,, _- 

' Your humble ſervant, 


Richard Dunthorne. 


— —ü— —x —%. 


* The ſemi-durations of the eclipſes of the fourth ſatellite will 
be about 2 more at the aſcending, and 2” lefs at the deſcending 
node, on account of the excentricity of its orbit, 
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Bina e 55 Adopts 
| Rae Societati Scientiarum Anglia le- 


| lam. et judicandam præbet Job Baſter, 
ni A Der Doftor.. Acad. Cef.. Reg- * vgs 
e Holland. Saen. 5 4.0 


Read Api „ LUUM varia multumque inter ſe 

„ diſcordantia, que de coralliorum, 
lithophytorum, corallinarum, et id genus naturæ 
operum origine et propagatione, aliquot abhinc annis 
prodierunt, ſcripta perlegens, pleroſque eorundem 
authores hæc animalculorum, quibus adhærere depre- 
henduntur, opus et fabricam exiſtimare, animadver- 
terem, aliis tamen diſſentientibus, veraſque eſſe plantas 
eontendentibus ; & — guidem dubius corpora bæc 
examinare, propru nſque tart experimentis, de- 
erevi. 

Quo facto, tot perfectæ vegetationis figna, tamque 
ſolida reperi argumenta, ut eadem animalculis, adeo 
minutis, ut, niſi boni ape microſcopii_conſpici, ne- 
queant, tamque fimplicibus, ut pauciſſimis tantum 
gaudeant membris, ad opus ullum perficiendum plane 
ineptis, ſuam debere originem, exiſtimare nequaquam 
potuerim. 

Simul tamen, hæc animaleula, apicibus corallina- 
rum non incidere tantum, ſed ita cohærere quodam- 
modo, experiebar, ut adhucdum dubius, nihil fatis 
certi definire aut pronunciare auderem ; donec vir 
magnus Linnæus, novo has tenebras lumine diſpel- 
lens, ſubſtantias has zoophytorum nomine indigita- 


bat: 


} — * 
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bat: id eſt, . Compoſita animalcula, in bivio ani 
i malium vegetabiliumque conſtituta, radicata ng: 
cc que cauleſcunt, multi licata- vita ramis, gemmis 
e cexduis, metam ue florum animantium, 
K. ſeſe moventium, in capſulas ſeminiferas 
e tranſeuntium. Ac fi plantæ effent zoophyta, ſenſu 
" * moteque deſtituta; et zoophyta verze plantz, ſed 
ſtemate nerveo, ſenſus motuſque organo, in- 
az (4). 
| Verion examine hec mihi digna videbatur ſen- 
tentia, quia mire res alias illuſtrabat, quæ antea ob- 
ſcuræ ct incomprehenfibiles mihi —— vife. Novo 
itaque ſtudio et attentione hæc naturæ opera iterum 
cæpi perſcrutari; fi forte de eorum origine et pro- 
pagatione alterius quid cert! comperire poſſem. 
Haud ignorabam, qua ratione natura ab homini- 
bus ad animalia procedat, quæ intellectu atque ſenſi- 
bus parum a nobis differunt: quaque eadem parvis 
ad talia animalia deſcendat gradibus, que vix ullam 
vitam aut motum habere videntur. 
Naturæ etiam ſcrutatoribus difficillimum eſſe mo- 
leſtiſſimumque noveram, regnum animale in determi- 
natas claſſes, ' genera et ſpecies diſtinguere : dum 
inter ea, quæ determinatis caracteribus diſcreta, et 
certo quaſi orbi inclufa funt, ſemper intermediæ quæ- 
dam ſpecies reperiuntur, quæ utriuſque proxime ac- 
cedentis ſpeciei quid poſſideant, et ita copulationem 
quaſi duarum diverſarum ſpecierum conſtituant: co- 
torum ad inſtar, qui ita commiſcentur et quaſi pereunt, 
ut nemo veros cujuſque fines determinare poſſit. 


pn EIT 


"=" 


(a) Syſtema Mats. Edit, dec. p. 643. 


Subibat 


6 


—— 


. 


Subibat etiam acutiffimum 


eee Leibnit- 


ogy hg quia corpors quecunque creata non | 
299 quorum quippe diverſæ 
ſpecies, inſtar annulorum diverſorum, tam arcte ſo- 
ciatz et copulatz ſunt, ut ne ſagacifiimi quidam ſen- 
ſus, nec ipſa denique imaginatio, ubi unum W. 
aut alterum deſinat, definire poffint. 
Planta eſt corpus organicum, expers ſenſus et 
motus f , conſtans tamen vaſis et humo- 
ribus, ope radicis (e) corpori cuidam adharens, unde 
vitz ct incrementi materiam nanciſcitur. 
quod ſenſu et per- 


— — — 


(b) n qui in — mimoe fol, 
maturis balſaminz cellulis ſeminalibus, coverſione ii, ane- 
monoidis, &c. ad ſolem, in floribus et foliis quibuſdam ſub veſpe- 
ram ſe contrahentibus obſeryatur, his objici non arbitror, quo- 
niam is mere mechanicus, non eſt. 

(e) Dantur 2 quarum radices nulli adhzrent cor- 
pori, quæque iiſdem plane carere videntur: priori is ſunt 
hyacinthi, &c. quoties bulbis, inferiore parte ſurſum converſa, 
vitro aqua 1. inſeruntur, non minus læete creſcentes et flo- 
rentes ac alii, quorum flos ſurſum enaſcitur: ad poſterius genus 
pertinent plantæ, quæ ſemper aquz innatare videntur, 


conſpi- 


Prue 


2455 querumgem membroram motu, erri- 
iunt et devorant. 


d bas qualitates, tam diverſas, mabiſitto 1 in 
zoophytis ex 


pertus, quam primum priſtinam meam 
de his corporibus ſententiam, prout, ex perientia duce, 


veritati magis a — mutare non du- 
bitari. 


Duo op been, price Likinkoos ſtatuit, dura 
five lapidea, ut tubipora, millepora, madrepora, 
inter et corallium rubrum locum obtinet; et mollis 
ut iſis, gorgonia, alcyonium, tubularia, eſchara, co- 
rallina, „Eilat, pennatula, hydra, tænia, e 04 
quorum octo priora, cum in mari inveniantur, in 
corumdem ego naturam et originem, quatenus hic, 
in Zeelandia, potlint, ge * 
Primo proprie fic dictas corals eminent Aif- 
orſus, onnes earum, quotquot mihi oblate ſunt ſpe- 
cies, non zoophyta, quamvis Linnzus iiſdem adnu- 
meret, ſed veras & confervarum genere plantas eſle, 


luculentifſime perſpexi. 
Numquam in earum ne pi invenjuntur : : 
ſemen contra-cellatis incluſum (e), eodem, quo aliz 


plantz marinæ, modo * Uo ipfurn clariſ- 
* in | 


+ - . of 2 WE af a 


I” 


£ 4; ; 


* . AW. 4 at 


(. aj) Quod e mais reſpondere 8 
laudata modo Linnzi definitione pennatula, h 'tznia,- volvox, X 


vocari zoophyta nequeunt (vera ſunt animalia), quia plane nihil in 
ſe — radici ſimile, multo minus * ulli can cor- 


00 vide Opuſcula mea Subſeciva, Tab. i. fig: $ 


Coralling 
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© Carallind dichotonis, capilluri, articulis cylindri- 
cis, breviſſimis, dichotomie, ſubclavatis, Linn. 
Ne 7. Sive Gorallin# ramulis dichotomis, te- 


apillaribus rubentibus. * Tab. xxiv. 


neris c 


Ne 5. e. E. 


 Corallind dichotomd, capi llaris ent omnibus 
clavatis. Linn. No 8. Sive Corallind dicho- 


tomd, capillis A criftatis wil Elliſ. 
Tab. — Ns 6. f. F. In 


Corallina capillari, inferne pinnata, articulis cy- 
| lindricis. Linn. Ne 9. Sive Corallind alba 
ſpermophora, capillis tenui 100 Elli. Tab. xxiv. 

Ne 7. g. G. 
Atque de omnibus à Linnæo enarratis corallinarum 


ſpeciebus, ſolidiſſimis adductus rationibus ſuſpicor, 
licet omnes illas — occaſio nondum mihi 


contigerit. 


Peni cillus, five Corallina eulmo ſi 3 ramis fa 2 
ciculatis, faſtigiatis, dichotomis Aexilibus inar- 
ticulatis. Linn. Ne 10. Sive Corallina tubu- 
laria Melitenfis. Elliſ. p. 92. Tab. XXXIV. 


a corallinis, ſertulariis aut aliis — lane eſt 


alienus: vermis enim eſt tubiphorus, ex ſcolopen- 
drarum genere, ut clariffime ex earumdem deſcrip- 


tione patet (7). 


(/) Vide Opulcula mea Subſeciva, lib. ii. Tab. iii. fig. 1. 
Verum 
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Verum aliter comparata eſt ſertularia. Quod ſi at- 
tentione fufficiente- expendas, quæ de coralliorum 
origine doctiſſimus Donati (g), et ipſe de maximi 
generis polyporum in tubularia (5) olim dixi; a 
primo uſque initio perfectam omnino adeſſe vegeta- 
tionem, perſuaſſimum tibi feceris. Liquet ſane, ovula 


membrorum, matris ex corpore pullulare, poſtea ma- 
jora fieri, ramuſculorum more . et tan- 
dem ad maturitatem perducta decidere, et lapidem, 
concham aut corpus aliud durum offendentia, vel 
glutinoſa, qua inveſtita ſunt, cruſta, vel inæquali 
ipſius corporis ſuperficie, donec fœtus excludantur, 


ue tem ado- 
7 per, & i ck. 
progreſſu, alii fleres ſen polypi prodeunt, qui ſuum 
ratios s fu ovula, prout vocare libuerit, ſuo 
gignunt tempore. | 

Id argumento omni exceptione, ut mihi quidem 
videtur, majori, probatum comperi, in zoophyto 
quodam, quod 


Sertularia abjetins, ſeu Sertularia denticulis ſub- 
oppofitis tubulatis, calycibus ovalibus, ramulis 


(s) Hiſtoire de 1a Mer Adriatique. 
(b) Opuſcula Subſeciva, kB. i. p. 30. Tab. iii. fig. 4. l 
Vol. LIL 5 alternis. 


hæcce tenerorum inſtar geniculorum, novorum inſtar 
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alternis. Linn. N* 5. 
Forma, Elliſio dicitur, Tab. i. b. B. 
Et memoratam vegetationem, per quatuor fere, qui- 
bus ſervavi, menſes, clariſſime perſpexi. "I 
Sertulariam hanc nactus, vivo coalitam oftreo, 
perlucido imponebam vitro, aqua marina repleto, 
quz bis, ſemel certe, quotidie commutabatur. 
Quatuor circiter ſeptimanis interjectis, apicem ſer- 


tulariz hujus haud parum extenſum, et ex nova hac 


parte etiam polypos enaſci, videbam. 


Kit & 


Quo minus per hoc tempus, ſertularia nigricante 
confervarum cruſta, materia lanuginoſa, ſordibuſque 
variis operiretur, et polypi bullacei tanta copia, in 
uſdem augerentur, ut reliqui inde ſuffocarentur po- 
lypi, impedire non potui : in recentibus tamen, variis 
in locis prodeuntibus, et adhuc puris ramuſculis, ve- 
getatio luculenter conſpiciebatur. 


F16. III. C. | 
Prius minutus emergebat articulus, qui inſtar tu- 
buli, ad quatuor, quinque, imo octo hnearum longi- 
tudinem ſuccreſcebat; elapſis aliquot diebus ad latera 
hujus ramuli, minores quaſi gemmulæ alternatim re- 
gulariter conſpiciebantur, quæ quatuor aut ſex dierum 
ſpatio, in perfectos adoleſcebant polypos. 

Novo ramuſculo laterali emerſuro, polypos medii 
hujus ramuſculi cellulis ſuis latuiſſe, incluſique man- 
ſiſſe, mihi viſt ſunt (i). Cum vero teneri hujus ra- 

muſculi 


(i) Roſelius, qui in dulci aqua, majori, quam ego in marina 
commoditate, obſervare inſecta potuit, novem in illa zoophy- 
. torum 


— — 


Et Corallind abietis 


£A £A.MR oÞ 


hs aw Ces # 0 
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muſenli lateralis polypi adulti prodirent, omnes ali- 
quando per totos dies, expanſis bracchiolis, ſuas extra 
cellulas morari videbam, præcipue affuſa, modo re- 
centi, aqua marina. Lg 
nde apparet, qua ratione zoophyti ſtirps, aliarum 
inſtar plantarum, craſſitie et proceritate augeri poſſit. 
Perinde ac eodem, quo illæ, modo, in longitudinem 


excreſcit et craſſeſcit. Sola medulla intermedia ani- 


malis eſt. | 

Nonne obryzum et argentum purum, arborum 
inſtar et cum ramuſculis per fubſtantiam lapidoſam 
fodinarum, excreſcentia in iiſdem, contigit ? Quanto 


poteſt? Hinc ſimul patet zoophyton omne proprio 


creſcere poſſe. 

Omnibus hiſtoriæ naturalis ſtudioſis, qui etiam hæc 
inveſtigandi cupiditate ducuntur, ita experturos, af- 
firmare auſim: mihi ſane poſtea ſemper ita evenit : 
dum modo curent, ut hæc zoophyta loco ſubfrigido 
et in conchis manentia ſerventur, et recenti aqua quo- 
tidie perfundantur. 

Qui vero tam procul a mari degunt, ut aqua ma- 
rina difficilius potiri poſſint, cupiditati tamen ſuæ, 
polypis plumaceis ( polypes d panache) in aqua dulci 
morantibus, obſervandis ſatisfacere licet: quod ego 


——_—_— — — nl 


torum genera, after polyporum nomine, deprehendit. Hi polypi, 
quamvis ſertulariis multo minores, eodem tamen, quo hz, creſ- 
centes modo, omnibus etiam, quas ipfe in iis deprehendi, qualita- 
tibus gaudebant : modo creſcendi per articulos, manſione in cel- 
lulis ante productionem novi rami, ne quidem exceptis. 


Q 2 eodem, 


ius animal in planta, ramorum more, creſcere 


ex ſemine five ovulo ortum, quamdiu vivit, ſemper 


. ——— — —— — 
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mititur (4). | 

Ambo enim hæc zoophyta, quoad animale, externa 
facie fimillima, primo obtuitu videntur eadem, fed 
quoad vegetabile ſpectat, multum inter ſe differunt, 
quod in mari multo majus, et ramis magis, quam in 
aqua dulci, expanſis creſcit. | 
. Miror igitur maxime, viros laudatiſſimos Elliſium, 
Juſſieum, Donatum, &c. ſertulariam tam pertina- 
citer opus five fabricam horum animalculorum vo- 
care: cum ipſe Trembleyus (/), qui primus et ac- 
curatiſſime hos polypos plumaceos deſcripfit, jam 
dixerit, cellulas polyporum opus non eſſe, ut tinearum 
cellulzs eorumdem opus ſunt, ſed, in quibus hi polypi 


latent, cellulas, partem corporis eorum, famul cum illis 
adoleſcentem, babendas. 


Quod ſi jam hoc Trembleyi dictum, et quz modo 
de ſertularia dixi, vera agnoſcas, mox tibi perſuadebis, 
ſertularias animalculorum, quæ paucis ſimpliciſſimiſ- 
que membris, operari nihil, nihil efficere valent, fed 
mere paſſiva, inſtar floris, inſtar coryophilli, in tubo 
ſuo creſcunt et proferuntur, opus neutiquam cite 
Y 3 | 
3 dubitabis, quin fertularia non tot, quot ei 
inſunt polypi, capitum animal (m); quia ſinguli 


- 


_—__ 


() Vel qui fide dignis aliorum teſtimoniis acquieſcit, legat 
laudatum Röſelii opus, cui titulus: Inſecten Belufligung, in ſfup- 
plemento five tomo tertio, p. 595— 617. Novem zoophyta five 
fertulariz in aqua dulci reperiundz, deſcribuntur. 
(/) Memoires ſur FHiftoire des Polypes. 
n) Hæc Donati eſt ſententia, in epiſtola ad Trembleium. 
Phil. Tranſ. 1757. p. 57. 3 
4 polypi 
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L. 7 
ſint animalia, quæ ſola natate (u), 
quærere, poſſunt : fed potius totic 
florum, qui ſemine ne foo projecto maturi decidunt, 
planta Gr habende 

Liquet etiam tantum abeſſe, ut ſertulariæ polypo- 
rum procreatio eſſet, ut hi tanquam flores ſpectati, 
ſertulartarum potius ſint productum. 
Nec minus patet, cruſtam ſive corticem, quo ſer- 
tulariz toties tectæ reperiuntur, quique ex continuis 
alius, ac ſertularia gignit, poly porum generis, cel- 
lulis conſtat, proprie ad ſertularias non pertinere; 
ſed alienum extrinficus allatum corpus eſſe. 

Operz pretium ergo erit, accurate inquirere, an 
non cortex, qui in corallis et titano-keratophytis oc- 
currit, eodem modo alienum ab his rebus corpus fit : 
et ideo an hæc corallia et keratophyta diverſa plane 
origine et alimento, quam ab hoe cortice fruantur ? 
Ut in primo opuſculorum meorum ſubſecivorum faſ- 
ciculo jam demonſtrare conatus ſum. 


Pu en 


ExXPLICAT1O TABULZE. 


FIS. I. Repræſentat ramulum zoophyti, quod ap- 
pellatur corall;xa abietis Ferm. 

Circa hunc ramulum a menſe Septembri 1758 ad 
Februarium 1759 ſervatum, interea circumcre- | 


verat aſper è ſordibus cortex: quinque menſibus 


ad minimum ſemel quotidie recens aqua marina, 
priori abjecta, adfuſa fuit; et licet non multo 1 in- 


— 


{n) Vide Opuſcula mea Subſeciva, I. p. 27. et plura * 
apud nN loco citato, p. 608. 


— 
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creperit, vaciis in ſocis laterales tamen * 
mulos, omnes Ppolypis obſeſſos. * 


F16. II. Eundem ramum lente WI e! 
Litterz ambarum figurarum rebus iifdern ſunt ad 


ſcriptæ. 
qui eftracedermati inſedit. 


A. Truncus fertulariæ, 

B. Aliquot ramuli laterales, dum corallinam ſervavi, 
hinc inde emiſſi, et ab initio polypis obſeſſi. 

C. Ramuli apex, qui recens omnino purus eft, nec 
ſordibus aut polypis infectus. 

D. Major polyporum ſpecies, principium zoophyti, 

quod a tubularia appellatur, parum increſ- 


cens. 
E. Minima polyporum, five fertulariee polypinæ, 
Linn. 10. ſpecies deſeripta, et auctà magnitudine 
delineata in primo meo opuſculo ſubſecivo, Tab. ĩii. 
fig. 1, A, B, C. Hujus ſpecies ſexcenta erant, 
adeo ut continua contractione et motu bu 6 con- 
ſpectum obfuſcarent. 


FIG. III. Eft apex C duarum priorum * 
microſcopio inſpectus. 

A. Locus ubi à trunco divelfus. | 

B. Duo ramuli laterales cum polypis ex illis, tam- 
quam cellulis, prodeuntibus. Fe i 

d. Brachia explicantibus. 

e. Cellule, in quibus polypi crürk brackili ſe 
penitus abſcondunt, tumque inſtar maculz albæ 
2 | 
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XXII An Ane of an uncommon 1 
menon in Dorſetſhire: In a Letter from 
John Ste phens, M. A. to Emanuel Mendes 
da Colta, FR 8 


SIR, 


Read April 9, S no eflay, however imperfect, which 
170t- {NN tends to illuſtrate the operations of 
nature, can be unacceptable to the learned, I took 
the liberty to addreſs myſelf to you, in ſetting forth 
the following ſhort, but juſt account of a phæno- 
menon obſerved in our own country, and, as far as I 
can recolle&, not hitherto deſcribed. 
In the month of Auguſt 17 51, the air having been 
for ſome time remarkably hot and dry, was changed 
of a ſudden by a heavy fall of rain, and a high ſouth- 
weſt wind; the cliffs near Charmouth, in the weſtern 
part of Dorſetſhire, preſently after this alteration of 
the atmoſphere, began to ſmoke, and ſoon after they 
burned, with a viſible though a ſubtil flame, for ſe- 
veral days ſucceſſively; and continued to ſmoke, and 
ſometimes to burn, at intervals, till the approach of 
winter : nay, ever fince that time, eſpecially after 
any great fall of rain, thunder and lightning, or a 
high ſouth-weſt wind (which drives the fea with 
great violence againſt the cliffs, and beats off large 
pieces of them), the cliffs continue to ſmoke, and 
ſometimes to burn with a viſible flame; which, 
during the ſummer months, is frequently obſerved 
in the night-time. On examining theſe cliffs, in the 
year 1759, I diſcovered a great quantity of pyrites, 


not 


martial; of marcaſites, which yielded near one tenth 


— 


120 
not in any regular ſtrata, but interſperſed in large 
maſſes through the earth, and which proved to be 


of common ſulphur; of cornua ammonis of dif- 
ferent ſizes, and other ſhells, but of the bivalve claſs, 
which were cruſted over, and as it were mineralized, 
with the pyritical matter; of belemnites, alſo cruſted 
over with the like ſubſtance: and the eliffs, for near 
two miles long, and from the ſurface, to 35 or 
40 feet deep, even to the rocks at high-water mark, 
were one bed of a dark coloured loam, ſtrongly 
charged with bitumen. Moreover, I found alſo a 
dark coloured ſubſtance, reſembling coal-cinder ; 
ſome of which being powdered, and waſhed in di- 
ſtilled rain-water, upon filtrating the water, and eva- 
porating it ſlowly to a pellicule, its falts ſhoot into 
fine cryſtals, and appear to be no more than a mar- 
tial vitriol: one ounce of this cinder-like ſubſtance 
ields one drachm of ſalt. I gathered up about one 
ns pounds weight of the different kinds of thoſe 
pyritz, marcaſites, &c. which were laid in a heap, 
expoſed to the air, and every day ſprinkled with 
water: the conſequence was, that, in about ten days 
time, they grew hot, ſoon after caught fire, burned 
for ſeveral hours, and fell into duſt. Hence, there- 
fore, it is imagined, that theſe martial and ſulphurous 
foſſils, by being expoſed to the air and wet, by being 
agitated by the beating of the ſea, and, if I may uſe 
the expreſſion, by being electrified by the ſubtil flame 
of the lightning, take fire, which is favoured by the 
bituminous particles contained in the loam, and burn 
till all their phlogiſton is conſumed, and their iron, 
or martial carth, is diſſolved in the acid of * } 
whic 


Tags 1 


which conſtitutes the martial vitriol, found to be near 
the one eighth part of this cinder-like matter. 


When the cliffs were obſerved to burn in the 


night-time, the flame was plainly perceived by a 
ſpectator at a diſtance ; but, when he drew near to 
the place, ſeemingly on fire, he could perceive a 
ſmoke, but no flame. In the day-time, nothing but 
a ſmoke was perceived, except the ſun ſhined, when 
the cliffs appeared, at a diſtance, as if they were co- 
vered with pieces of glaſs, which reflected the ſun's 
meridional rays; but, upon drawing near to the 
places, where theſe luminous appearances were per- 
ceived, they diſappeared, and the cliffs ſeemed to be 
covered with ſmoke, which ſtunk of a bituminous 
and ſulphureous matter. 836 
I have alſo been an eye - witneſs of the ſame kind 
of flame ariſing from the Lodes in Cornwall, eſpe- 
cially ſuch, as contained a great quantity of mundic 
and martial pyrites. Three times I have ſeen this 
flame ariſe from the earth in the night, and once in 
the middle of the day. In the night, a perſon, 
ſtanding at a little diſtance, would imagine, that the 
place was all on fire, and even on drawing near the 
ſame, he perceives himſelf ſurrounded with flame, 
but is not hurt; and in four or five minutes time, he 
perceives this flame to decreaſe, and fall into the 
earth. In the day-time, the flame is of a different 
colour, and not much unlike the flame, which ariſes 
from a furnace. There are ſeveral mines diſcovered 
in this county by theſe mineral fires, where there 
were no ſymptems of ſuch mines before: but it 1s 
generally obtcrved, that they abound with marcaſite 


and pyrites. Morcover, theſe mineral flames, ariſing 
Vor. LII. R from 
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from ignited pyrites, are frequently diſcovered in the 
bottom of mines and coal-pits; and are often detri- 
mental, and ſometimes deſtructive, to the miners ; 
which made the late learned Dr. Woodward, and 
others, imagine, that they were vapours ariſing from 
an abyſs. | 

From what has been ſaid therefore, we may, in my 
humble opinion, draw the following concluſions. 

1. That all ſubterraneous fires, even thoſe of 
Hecla, Veſuvius, and Etna, together with thoſe ob- 
ſerved in the mines and coal-pits, are cauſed by the 
heat and fixing of pyrites and marcaſites. 

2. That the waters of our hot baths derive their 
heat from paſſing over a bed of ignited pyrites. In- 
deed the ſolid contents of thoſe waters do evidently 
prove this aſſertion being nothing more than ſuch par- 
_ ticles of the pyrites as are ſoluble in water. 2 

3. That theſe mineral flames will be more or 
leſs ſubtil, according to the minuteneſs of the par- 
ticles of the combuſtible matter, and the quantity of 
phlogiſton, which they contain. 

4. That the convulſive motions and tremblings 
of the earth are cauſed by the heat of the burning 
pyrites expanding the air contained in its bowels. This 
is clearly proved, by their cauſing, immediately after, 
an eruption of the earth, which generally diſcharges 
a dark coloured cinder-like and frothy matter. And, 

5- That thoſe places, where the earth contains 
the greateſt quantity of pyrites and marcaſites, will 
be moſt liable to theſe convulfive motions and trem- 
blings, no other natural cauſe contradictory. 

However, I ſhall, with great reſpect, ſubmit theſe 
obſervations to the conſideration of the Prefident and 

5 Fellows 


2 + Þ 
Fellows of the Royal Society, to whom, Sir, if you 
will be fo kind as to communicate them, you will 


greatly oblige, 
SIR, 
Your very humble ſervant, &c. 


Woodſtock-Street, J ohn Stephens. 


April 4, 1761. 
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XXIII. Additional Obſervations upon fome 
Plates of white Glaſs found at Hercula- 
neum: In a Letter to Charles Morton, 
M. D. R. S. S. By J. Nixon, A. M. 
and F. R. &. 


Dear Sir, 
Read April 9, I a paper, which I had the honour 
— to preſent to this learned Society about 


* two years ago, I offered my thoughts upon ſome 
plates of white glaſs found in the ruins of Hercula- 
neum. I now beg leave to add ſome more obſerva- 


I then delivered, and partly to communicate ſuch 
new informations, as I = ſince received, relating 
to the ſame ſubject. "hy 

I obſerved , upon the authorities produced by 


Monſ. Renaudot I, that glaſs plates were not applied 


— 


* Phil. Tranſ. Vol. L. Part II. 
+ Ibid. p. 602. 
t Mem, de FAcad, des Infcript. Vol, I. 
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tions, with a view partly to explain and fupport what 
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for magnifying objects in ve experiments, till the 
beginning of the thirteenth century: but, upon re- 
viewing his diſſertation, I find he ſinks the antiquity 
of that uſage a century lower than this. That learned 
writer adds further, That with regard to this que- 
« ſtion, whether the antients made their aſtronomi- 
c cal obſervations without teleſcopes, the affirmative 
e is looked upon as certain; becauſe, if this inven- 
* tion had ever been known before, there is all 
* irwaginable reaſon to believe, that the utility, 
« which would reſult from it, not only in aſtro- 
* nomy, but for ſeveral other purpoſes, would have 
e prevented its being afterwards loſt.” Monſ. Re- 
naudot declines entering into this controverſy; but 
obſerves, that Mabillon mentions a manuſcript he 
faw in an abbey in the dioceſe of Freifingen, wherein 
Ptolemy was repreſented obſerving the ſtars with a 
tube, like our modern perſpective-glaſſes. This 
manuſcript is ſaid to have been written in the Be- 
ginning of the thirteenth century; which date (ſays 

onſ. Renaudot) is the more remarkable, becauſe 
plain ſpectacles, which ſhould ſeem likely, in the 
nature of things, to have been invented firſt, do not 
appear to have been known till a hundred years after. 
Then, having produced the evidences, which prove, 
that this latter diſcovery was made about the time- 
above-mentioned, he concludes with ſaying, that 
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* Mabillon does not mention, that the tube had glaſſes ; neither 
indeed was that circumſtance eaſily diſcoverable. Perhaps ſuch: 
tubes were then uſed only to preſerve and direct the fight, or. to 
render it more diſtinct, by ſingling out the particular object looked. 
at, and ſhutting out all the rays reflected from others, whoſe. pro- 
ximity might have rendered the image leſs preciſe. 


« we. 
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« we have nothing of this nature with regard to te- 

*« leſcopes.” 
The reaſon of my enlarging upon this article is a 
aſſage I have lately met in that learned antiquary, 
Mr. Rowland, which may ſeem to contradict the 
obſervation produced above. This“ author alleges 
the authority of Hecatzus (apud Diod. Sic. tom. i. 
p. 159. Ed. Weſſel.) for ſaying, that the Hyperborei, 
who inhabited an ifland in the Northern ocean, op- 
poſite to the Celtæ, could (as if they had the uſe 
te of teleſcopes) ſhow the moon very near them, and 
te diſcover therein mountains, and heaps of rocks, 
© which that inſtrument only can diſcover.” That 
we may diſtinguiſh how far Hecatzus is concerned 
in this paſſage, it will be proper to give a literal 
tranſlation of it from the original; viz. © They ſay 
te further, that the moon, viewed from this iſland, 
te appears to be but at a very little diſtance from the 
te earth, and to have certain protuberances, like land, 
te viſible on her ſurface +.” Now, it may be ob- 
- ſerved, in the firſt place, that this phænomenon, if 
real, may perhaps be explained by the refraction of 
the moon's rays in paſſing through the atmoſphere 
of the earth, which, in an iſland ſituated very far 
north, might be continually charged with an extraor- 
dinary quantity of vapours. Or further, as Hecatæus 
mentions it upon hearſay. only, and ſubjoins ſome 
other circumſtances in the fame chapter relating to 
this iſland, which are entirely of a fabulous caſt, 


_—— 
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* Mona Antiqua, p. 76. | 
+ Sai n Y Thy SeAnmy ix rar The Nios gairs $4: TarriAgs 
A Tix 0 ty. s ſus, H Twas BZoxas yea us ixuaay PaVeers. 
we' 
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we may juſtly queſtion the * truth of the fact; and, 
conſequently, ſhall not be obliged to maintain the 
neceflary exiſtence of teleſcopes in thoſe times, in 
order to account for it. 

As it appears Þ, that neither the lapis ſpecularis, 
nor glaſs, was uſed for windows before Seneca's time; 
and it cannot be ſuppoſed, that the Romans, a people 
of ſo refined a taſte in other inſtances, would ſuffer 
their apartments to be expoſed to the free entrance 
of winds, &c. it may be reaſonably aſked, What 
ſupplied the place of thoſe materials before? To 
ſatisfy this enquiry, it is to be obſerved, that ſeveral 
other materials are mentioned by antient writers, as 
ſerving the purpoſe before us; ſuch as thin hides, or 
+ ſkins, like our parchment, mentioned by Philo- 
ponus. Pliny likewiſe informs us, that the horns of 
the urus being cut into thin laminæ were || tranſ- 
parent, and ſupplied, in ſome meaſure, the uſe of 
our lanthorns; and we may probably conclude, from 
the analogy of things, that they ſerved for window- 
lights alſo; eſpecially, as we meet with windows 
made of horn (corneum ſpecular) in Tertullian, who 
wrote within leſs than two hundred years after Pliny. 
To theſe, we may add the vela, made of 8 hair- 
cloth, or pieces of hides |||, which Pitiſcus (upon the 
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* Vide Weſſelium, not. in loc. 
+ Phil. Tranſ. Vol. L. Part II. p. 605. 

t Apud Salm. Exerc. Plin. T. ii. p. 1095. Ed. Par. 
| Plin. Nat. Hift. L. xi. c. 37. In laminas ſea tranſlucent 
atque etiam lumen incluſum latius fundunt. Apud Salmaſ. Plin. 

Ex. F. I Þ. 260. | 

RU cilicia. Ulpian apud Le Antichita di Ercolano eſpoſte, 
p. 208. go 

|} Fabretti. Ibid, p. 256. The makers of theſe vala, Sx110T0400, 


Act. 18. 3. ibid. : 
3 authority 


1 
authority of Ulpian) ſays, were in uſe before the in- 
vention of windows of the lapis ſpecularis, or * glaſs. 
Ulpian indeed, in the paſſage Pitiſcus refers to, only 
mentions them as ſubſiſting together with the F latter: 
but it ſeems obvious to conclude, that the vela, being 
an invention leſs perfect and commodious, were prior 
in time to the ſpecularia, which are to be regarded as 
a ſubſequent improvement of the former. Notwith- 
flanding this, the vela till continued in queſtion, 
even after the introduction of window-fences of ſtone 


or glaſs, and ſerved as canopies, or | umbrellas, to 


keep the ſun from places expoſed to the yo air; as 
the others ſecured the inner parts of the houſe from 
c 

I took notice | of the natural connection there 
ſeemed to ſubſiſt between the uſing of plates of glaſs 
for adorning the infide of apartments in antient times, 
and the employing them for introducing light into 


thoſe apartments. This obſervation has been ſup- 
ported by a letter I received from my learned cor- 


reſpondent, Abbate Venuti, at Rome, dated Decem- 
ber 30, 1759, wherein he informs me, that he had 
lately read, in ſome anecdotes of Cardinal Maximi, 
„That as they were digging among the ruins on 
mount Czlius, in the laſt century, they found a 
room belonging to an antique dwelling-houſe, that 
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*Pitiſcus, Tit. Specular. 

+ Specularia et vela, quæ frigoris cauſa et imbrium in domo 
ſunt. Ibid. 1 

r Specularia-vela, quæ frigoris, vel umbræ cauſa, in domo ſunt 

CO ago Le Antich. See theſe vela exhibited, Tavol. vi. & 

49. ibid. | 1 55 

% Phil. Tranſ. Vol. L. Part II. p. 606. 
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ct had all its ſides within ornamented with plates of 
« olaſs, ſome. of them tinged with various colours, 
te others of their own natural hue, which was duſky, 
te occaſioned by the thickneſs of the maſs, of which 
te they conſiſted *. There were likewiſe in the ſame 
« apartment, window-frames compoſed of marble, 
* and glazed with laminæ of glaſs.” But as the Ab- 
bate did not take upon himſelf to aſcertain the real 
age of this building, I ſhall not pretend to lay any 
greater ſtreſs upon this diſcovery, than I did upon 
the obſervation, for the ſake of which I produced it, 
for proving the point I had then in view, viz. that 
the uſage of glaſs for windows was (probably) nearly 
of the ſame antiquity with that of adorning houſes 
with it. 

I informed the Society , that I had not been able 
to trace up the conſtructing of windows with plates 
of glaſs, ſuch as theſe found at Herculaneum, higher 
than two hundred years ſhort of the overthrow of that 
city: but, ſome time after, a paſſage in Baronius was 
ſuggeſted to me, which ſeemed to carry the antiquity 
of this practice much higher, even to the 42d year 
of the Chriſtian æra. It was a quotation 4 from 
Philo Judzus, wherein he gives an account of C. Ca- 
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Nam cum laminæ craſſioris eſſent molis, colorem opacum 
nigrantemque reddebant. Venuti. This would be the effect of 
the antient glaſs, if it was of a coarſer compoſition than ours: 
and that it was fo in fact, a very eminent critic, both in ſacred 
and profane literature, thinks, may be collected from St. Paul's 
words, 1 Cor. Xiii. 12. Now we fee, but through a glaſs 
« darkly.” | & 

+ Philoſ. Tranſ. Vol. L. Part II. p. 608. 

6 Baron. Annal. Eccleſ. T. i. A. C. 42. p. 335. Col. Agrip. 
1021. | 


ligula's 
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[19] 
tigula's:neception:of the Jewiſh deputies. When 
< {lays he) we had entered upon our harangue, the 
«© Emperor perceiving, that ſome things of no ſmall 
% weight were urged, and that others no leſs ſtrong 
« were likely to be alleged, he broke off the audi- 
*« ence, and hutried away, with great precipitation, 
« into'a ſpacious hall: there walking * about, he 
* commanded the windows to be ſhut on every fide; 
e conſiſting of white glaſs, reſembling plates of the 
e lapis ſpecularis, which admit the light, but exclude 
* the wind and the fun.” | 1 

This authority indeed, if genuine, wa 
fully anſwered * purpoſe; but, — Fea 
the text of Philo, I was fully convinced, that the 
Cardinal's tranſlation of the latter part of this paſſage, 
which alone affects the preſent inquiry, was directly 
contrary to the original; which imports, that the 
windows in the imperial apartment confiſted of la- 
minæ of ſtone, almoſt as tranſparent as glaſs +. 

I cannot leave this paſſage, without taking notice 
of that concluſion of it, viz. That the windows of 
<« the lapis ſpecularis admitted the light, but excluded 
e the violent heat of the ſun.” This ſeems to prove, 


a. 


ä 


* Obambulanſque juſſit claudi feneſtras vitro candido ſimili la- 
pidibus ſpecularibus, quibus lux admittitur, ventus et fol excludi- 
tur. This verſion of Baronius is the ſame verbatim with that in 
the editions of Geneva 1613, Lut. Par. 1640, and Francf. 1691. 

+ Heerde rds iy xvtne dei dranntdaver THs Calm ASvKN 
S129avior TAERTANGIOS Killers, of 73 hir Gas un hid . avivov 
Je trgy #01, % 700 a7 nate pacryuliy. Ed. Lut. 1640 & Franc. 1697. 
Since the writing of this, Dr. Birch has informed me, that Dr. 
Mangey has tranſlated this paſſage agreeably to my idea, viz. La- 
pidibus haud minus pellucidis quam vitro canJido. 
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that 
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that the ſpecularia-in Martial were made of the fame 


materials, if this readin AY — 
is to be followed; * N 


Specularia puras 
| Admittunt luces, et fine ſole diem. 
L. viii. Epig. I - 


But other copies have it 


Specularia puros 
Admittunt ſoles, et fine 1 diem *. 


This reading is eſpouſed by Colleſſus, the Dauphin 
editor, Who further explains (puros) by (nitidos) ; 
and yet, in his notes, tells us, that theſe {| 
were of ſtone or talc; ; which they could not have 
been, conſiſtently with Philo's account, but muſt 
have been of glaſs; and conſequently, we fhould 
have an evidence in Martial for the uſage of glaſs in 
windows, as early as the firft century: for that poet 
lived in Rome from A. C. 71 to 100. 

But perhaps theſe (ſeemingly) contradiftory read- 
ings of this paſſage may be reconciled, as to their 
ſenſe, by interpreting (puras Juces) in the one, and 
(puros ſoles) in the other, to mean the mild light 

and warmth of the ſun, which remained after the 
greater part of its rays had been either reflected by 
the exterior ſurface, or abſorbed within the interzor 
pores of the ſtone; or, as Milton expreſſes it, 


The ſun ſhorn of his beams. 


— — — —— 


* Ed. Ingolſt. 1602. Pitiſcus Specular, &c. 


Upon 
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Upon this hypotheſis, ſine fæce will ſignify the ex- 
clufion, not of the rain, duſt, &c. as it is explained 
by the commentators, who follow this reading; but 
that of the groſs body of the ſun's rays; and fo will 
coincide with fine ſole diem, in the other copies. 

As I quoted“ Lactantius (De Officio Dei, c. viii.) 
to prove the uſe of glaſs in windows in his time, viz. 
the third century, I hold myſelf obliged to take no- 
| tice of the cenſure, which Cortius and Longolius paſs 
upon this father, and which is as far from being can- 
did, as the authorities they appeal to are from proving 
it true. Theſe gentlemen, in their notes on Pliny 
(L. ii. Ep. 17.), boldly. pronounce the father miſ- 
taken (peccavit Lactantius) with regard to the paſſage 
I produced from him : and they ſupport this charge, 
by referring to Lipſius on Seneca de Prov. C. iv. & 
Epiſt. 90. and to Pliny Hiſt. Nat. L. xxxvi. c. 26. 
Now, whoever conſults Lipfius on the places here 
referred to by theſe editors,. will find nothing therein, 
but obſervations relating to the lapis ſpecularis, viz. 
the reaſon of its name; the countries where it was 
found; its uſe in window-fences, for dining-rooms, 
bed-chambers, baths, porticos, and even in orchards 
and gardens. This is what nobody ever denied, and 
what even Lactantius himſelf intimates, in the + 
paſſage before us. How, therefore, this can affect 


that father's teſtimony, relating to the uſe of glaſs in 


windows, exceeds my imagination to conceive. And 


* Phil. Tranſ. Vol. L. Part II. p. 608. 


+ Manifeſtius eſt, mentem eſſe, quz ea, quz ſunt oppolita, 


tranſpiciat, quaſi per feneſtras lucente vitro, aut lapide ſpeculari 
obductas, | 


S 2 as 
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as for Pliny, I ſuppoſe it will readily be allowed me, 
that no writer, how reſpectable . his authority 
may be, can poſſibly prove another, who lived two 
hundred years after him, miſtaken, when he alludes 
to the practice of his on times. 

As I hope the evidence is now undeniable, which 
I produced in my diſſertation, to prove the uſe of 
glaſs in windows to have been as early as the third 
ceatury (not to mention the probable reaſons there 
offered to ſhew, that it might have ſubſiſted ſome 
ages before), it may not be unacceptable to the cu- 
rious in antiquity, to obſerve the flow progreſs this 
very commodious invention made in travelling to- 
wards the weſt; ſince it appears, by our hiſtorians *, 
that it did not reach our iſland till the ſeventh cen- 
tury; when it was brought hither from France, 
either by Benedict abbot of Winal, or Wilfrid arch- 
. biſhop of York; as Þ lanthorns of horn were in- 
troduced by King Alfred, about the ſame time, viz. 
680. 
Having now propaſed all I had to offer, relating 
to the ſeveral uſes of plates of glaſs, already men- 
tioned in my eſſay, I beg the Society's indulgence 
to permit me to ſubjom two others, which I have 
met with fince that communication. 

The firſt of theſe was ſuggeſted to — wy my (late) 
worthy friend Smart Lethieullier, Eſq; who, laft 
—_— at Bath, informed me, that 44 had in his 
collection an urn, of a quadrangular figure, which 


— — 
— — 


* Simon Dunelm. Hiſt. Ang. Script. p. 92. Stubbs Act. Pont. 
Ebor. Hift. Ang, Script. 


+ «taveſly's Hift. of Churches, p. 103. a 
had 


"I 
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had been divided into two equal parts by a plate of 
glaſs, the veſtiges of which were ſtill remaining. 
He was of opinion, that the cells made by this par- 
tition contained the remains of ſome pair, eminent 
either for their conjugal affection, or ſome of the 
other connections of focial life. This conjecture, 
highly - probable in itſelf, is farther confirmed by 
ſimilar examples in antiquity. Thus we find in 
Montfaucon * the figure of a ſquare urn, wherein 
were contained the aſhes of a man and his wife, as 
appears by the inſcription upon it. Another urn is 
repreſented (Plate LVII.), which held the aſhes of 
a mother and her daughter. To which we may 
add a third (Plate LV.), covered with a ſquare flat 
tablet of ſtone, on which were three inſcriptions, 
ſignifying, that the remains of three perſons, whoſe 
relation to each other is not ſpecified, were incloſed 
therein. 

The other inſtance was tranſmitted to me by the 
Abbate Venuti, in a letter from Rome, dated Sep- 
tember 27, 1759. viz. © That, in digging up ſome 
„ ruins in that city a few years ago, there was found 
* an antient picture painted on marble, and covered 
« with a plate of white glaſs, like thoſe uſed in our 
* times for that purpoſe, only ſomewhat thicker. 
4 The picture expreſſed a lady's head, and was of a 
very elegant compoſition.” From this laſt cir- 
cumſtance, the Abbate infers, © that it could not 
be the production of any later age; meaning (I pre- 
ſume) any period between the decay of good paint- 
ing among the antients, and the revival of it among 


= OY „ 


Antig. Expliq. Vol. V. p. 1. Pl. 34. Ed. Par. 


the 


L 234 ] 
the moderns. He further aſſures me, that he faw 
this picture, which (together with its cover) was de- 
poſited in the cabinet of the Marquis Capponi at 
Rome. | 
The circumſtance of this piece being painted on 
marble, naturally leads our thoughts up to the age 
of the fragments of glaſs, which occaſioned my dit- 
ſertation, viz. to the overthrow of Herculaneum, out 
of whoſe ruins four pictures (among many others) 
have been found painted on the fame materials. 
There is a paſſage in Pliny *, which has been 
thought to carry up this manner of painting as high 
as to the times of Claudius, who began to reign 
A. C. 41. But I am humbly of opinion, that lapi- 
dem pingere, in this place, does not mean painting 
on ſtone or marble, but only the ſtaining them with 
artificial colours; as the remaining part of the ſen- 
tence relates to the inlaying of pieces of marble of 
various tints, where the original veins were defective, 
either in variety or beatity : not that I think it at all 
improbable, at the ſame time, that this ſpecies of 
painting might be as antient as the epocha mentioned 
above, viz. the reign of Claudius; becauſe it aCtually 
ſubſiſted in the time of Pliny, which muſt reach up 


to that æra; for the four paintings referred to in the 


beginning of this paragraph, as done in the fame 
manner, were found in the ruins of a city (viz. 


— 


he Czpimus et lapidem pingere. Hoc Claudii prineipatu in- 


ventum. Neronis vero maculas, quæ non eflent, in cruſtis in- 


ſerendo unitatem variare, ut ovatus eſſet Numidicus, ut purpura 
diſtin r Sinnadicus, qualiter illos, naſci optarent deliciæ. 
Hiſt, Nat. Lib. xxxv. c. 1. 


Hercu- 
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1 in whoſe cataſtrophe that writer loſt 
his 


Iam, 
VU & + 
Your moſt obedient, 
humble ſervant, 
London, Feb. 3, 1761. J. Nixon. 


— — — — — — 


XXIV. 4 Deſeription of the Cepphus : In a 
Letter from D. Lyſons, M. D. 10 Robert 
More, E/; F. R. S. — 75 


8 IR, All-fouls Coll. Oct. 17, 1760. 


\O fave you the trouble of taking 

11 an account of the bird I ſent you, 
I have now taken the liberty to trouble you with the 
incloſed deſcription, which is pretty near, though, 
perhaps, not quite exact. Ray, in Willoughby's or- 
nithology, ſays, this bird is yet to us unknown; and 


Read April 16, 


takes his deſcription of it from Aldrovandus, who 


ſays, it was not deſcribed by any author before his 
time, that he knows of. 


The bird before us is, I think, the ce phus of 
Aldrovandus, though it does not agree in all points: 
perhaps, that he ſaw, might be a male, this a female. 
In his, the fides of the mandibles were of a duſky 
red, in this not, The eyes of his were partly * 
whic 
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which I did not dbſerve in this. Round the byes in 
his was a whitiſh circle, in this a variegated: ſemis 
circle. The legs and ſhanks in his greeniſh, in this 
of a dilute blue. The feet, and membranes con- 
necting the toes, in his were duſky, in this partly 
black. 

Some authors have ſuppoſed the cepphus of the 
antients to be the fulica, or coot. This Aldrovandus 
confutes, by many arguments, one of which is ſuf- 
ficient. He quotes a paſſage from Varrinus, where 
the cepphus of Ariſtotle is mentioned as a fea bird, 
and having the claws connected by a membrane, 
which the coot has not; neither is the coot a ſea 
bird, being often found, in great numbers, upon Jakes 
and ſtanding waters. 

Aldrovandus reckons his. cepphus as a ſpecies of 
the larus; which is denied by Pierius Valerianus, 
upon the ſtrength of an argument, which, I think, 
tends ſtrongly to prove it. Cepphus enim, inquit, 
te ad cibum quæcunque veſcatur, ut etiam maritima 
« fit ſpuma contentus; larus vero inter voraciſſimas 
60 numeratur, omnivorumque animal eſſe fertur.” 
T 1 cepphus i is ſaid to be a very active bird, always 

ng about in queſt of its prey, which is bits of 
5 or fiſh, left by other fiſh of the voracious kind, 
or, in thort, any Kind of food it meets with ſwimming 
upon the * 4 of the water. Now, ſuch ſub- 
ſtances as ſwim upon the ſurface of the water are 
not ſo likely to be met with any where, as amongſt 
the ſcum and. froth of the ſea, driven together by 
the wind. This bird therefore dipping fo frequently 
into the ſpume of the fea, is probably for the food 
ſwimming amongſt it, rather than to feed upon the 

4 ſpume 
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ſpume itſelf. After this character given of the om- 
nivorous cepphus, it is ſomething extraordinary, that 
Valerianus ſhould refuſe ranging it in the claſs of 
lari, becauſe it was not ſufficiently voracious. 

Another reaſon, why this bird may be ſuppoſed to 
be the true cepphus, is the ſimple manner, in which 
it was taken. In a field adjoining to Oxford, called 
the Parks, was ſome radiſh, or ſome ſuch fort of 
ſeed, covered with old nets, to keep off the ſmall 


birds. In theſe nets was the bird entangled, and 


taken. Its being ſo far in land was poſſibly occa- 
fioned by the late ſtormy weather. 


A Deſcription of Aldrovandus's Cepphus. 


It weighed eleven ounces. Its meaſure was, from 
the tip of the bill to the end of the tail, 1 5 inches. 
From the tip of one wing to the tip of the other, 
when extended, 39 inches. Round 
the wings are ſet on, 11 inches. Round the body, 
where the legs are ſet on, 8 inches and an half. 
From the angle of the mouth to the point of the 
beak, an inch and three quarters. Z 

The anterior part of the upper mandible is of a lead 
colour, and rough, reſembling horn in appearance. 
The point of the bill is black, crooked at the end, 
ſmooth, and of a harder ſubſtance than the other 
part. The inferior mandible is, in its anterior part, 
of a lead colour, the point black, but all ſmooth. 


Where the two fides of the lower chap meet in an 
acute angle underneath, is a ſmall prominence, or 
knob. Its noſtril extends almoſt the length. of the 
beak, the aperture being wideſt towards the- point ; 
as it approaches the head, it is almoſt cloſed up. 
Vor. LII. 'T | Its 


e body, where 


* 
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Its neck is ſhort; its body in ſhape much like a 
wild duck. The throat, neck, breaſt, and belly, 
are of a very dufky colour, variegated with white, 
yellow, or brown, intermixed ; under the throat, 
about the eyes, upon the breaſt and belly, being 
more variegated than between the throat and breaft. 
Below the vent, the feathers under the tail are marked 
with bright yellow tranſverſe lines, 
In the wing are twenty-eight black quill feathers, 
the ten outermoſt of which are tipped with brown; 
the feathers incumbent upon the quill feathers are 
alſo tipped with brown; fo that, upon the wing ex- 
tended, four beautiful tranſverſe lines appear. The. 
ſuperior part of the wing, and the ſhort feathers under 
the wing, are beautifully variegated with a bright 
brown or yellow; on the under fide, the quill fea- 
thers are of a duſky colour, and ſhining, the five 
outermoſt being partly white. 

The head is ſmall and flender, of a dark colour, 
variegated with light brown, as is the u of. 
the 1 The lower part of the neck, . 
are of a dark duſky colour. 

The tail has twelve feathers, the ſhorteſt of which 
are 4 inches, and the middle, which are the longeſt, 
not above 4 and an half. The ends of them all are 
black; but part of them towards the rump, are white 
about one fourth of their length. Upon the tail, on 
each fide, are a few feathers incumbent, marked with 
tranſverſe bright brown lines. 
From the joint between the leg and thigh to the 
end of the longeſt claw, is 3 inches. The legs are 

of a bluiſh lead colour. The back claw is fmall,. 
and black; the other three claws are connected by a. 


membrane, 
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membrane, the extremity of which is black; its an- 
terior part white, or lightly tinged with yellow; the 
innermoſt claw is of the ſame lead colour with the 
leg, to the laſt joint; the middle claw only to the 
firſt joint; and the outer claw has a very little lead 
colour upon it, but not to the firſt joint. The ex- 
tremities of all the claws are black. The nails, which 


are ſmall, are all black. The middle nail has a keen 
broad edge on its anterior fide. 


After ſo long an account of this bird, as I have 
troubled you with, perhaps you may be ready to 
conclude, with the ſame line, that Aldrovandus ends 
his obſervations upon the cepphus, 


Parturiunt montes, naſcitur ridiculus mus. 


But as my intention is good, I hope that will be 
accepted as an excuſe, for the great pains I have put 
ap to in reading ſo long a letter; and that I may 
permitted to ſubſcribe myſelf, 


S I R, 
Your moſt obedient 


humble ſervant, 


D. Lyſons. 


SG, + whe XXV. An 


Baptized, 
Buried, 


XXV. An Ext & 
Pariſh of Holy- Croſs in Salop, from Mi 
chaelmas 1750 to Michaelmas 1760: 


y Robert More, Eſq; 


Communicated by 


F. R S. 


Males. 
Females. 
Males. 


T Females. II 


Under a month old. 
From a month to a year. 
1 2 


2— 5 


5 — 10 


10 2 36 


15. — 20 


20 — 25 


25 — 30 


30 — 35 


35 — 4 
49; — 45 


45 — 50 
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Tie renaihe alive, 


N of houſes, or families 235 Ne of perſons in 1755 1049 
Houſes paying window-tax 77 | Ditto 1760. 1048 
Ne of acres there is on waſte 1700 | Void houſes Fn a; 
Apoplexy 210 1 
Cancer 2 Ts 
Childbed' 4 33 
Chincough 9 I. 
Cholic I 1 
- Canſumptiin 47 


o | * 1 5 
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X XVI. 4s Account of the Seal at 
Liſbon, 3 ½ March 1761: In @ Letter 
from thence, dated the 2d April 1761, to 

e Salvad or, Eſq; F. N. S. 


Read April . RE earthquake happened the 3 iſt 
5 laſt month, preciſely at twelve 
o clock, and Jaſted full five minutes, with a ſmart 
and equal vibration. It exceeded all the others, ex-- 
cept that of the firſt: November 1755. Thank God, 

it was attended with no other conſequences, but that 
of alarming the inhabitants, throwing down ſome 
ruins, and rending ſome houſes. About an hour 
and a quarter afterwards, the ſea began to flow and 
ebb, about eight fleet ndicular, every fix mi- 
nutes, and continued till night. Some ſmall ſhocks 
were. felt before and ſince, but of no moment; 
every 


1 


—̃ 


421 
every body ſeems at eaſe, and things go on in their 


uſual channel. 


Mr. Salvador has received many other letters, which 
ſeverally confirm theſe particulars. 


3 —— 
— — 


8 


XXVII. Another Account of the ſame Earth- 
quake: In a Letter from Mr. Molloy, 
dated there April 3, 1761, to Keane 
Fitzgerald, E/q; F. R. S. 


Read April 23, 
1761. 


N the ziſt ult. at twelve o'clock, 
we had a moſt dreadful violent 
ſhock of an earthquake, that held conſtant for five 
minutes, as near as I can judge. I was up two pair 
of ſtairs, at a friend's — when it began, and ex- 
pected to have been buried in the ruins. The ſhock, 
as it appeared to me, ſeemed to ſpring from the 
bowels of the earth, and the motion to be directly 
up and down. It is the general opinion, that if it 
had run from weſt to eaſt, or from any quarter of 
the globe to the other, as the great one the firſt of 
November 1755 did, there would not have been a 
houſe left ſtanding in this unfortunate place, as all 
the gentlemen that reſide here ſay, it was more ſevere 
and conſtant for the time than the former. Many 
buildings have tumbled down, but few people were 
killed ; ſome have died through fear, and about 
270 felons, in the confuſion it occaſioned, got out 
of gaol, who, it is feared, will commit great ex- 
ceſſes, before they are taken again. Orders were 
iſſued by S. J. de Carvalho, that, on pain of death, no 
perſon 


1 
perſon ſhould leave the city by land, nor go on board 


any ſhip, or boat, without a licence from an office, 


appointed for that purpoſe. 

The agitation of the ſea was very great, during 
the time of the tremor; and, for ſome hours after 
it, the waters ebbed and flowed many feet perpen- 
dicularly, ſeveral times in the ſpace of every fix mi- 
nutes. Ships at anchor in the river, though riding 
in ſome fathoms of water, were left dry at ſome in- 
tervals. In ſhort, nothing but terror and deſolation 
appeared in every countenance ; the earth groaned in 
fo dreadful a manner, that we expected every mo- 
ment it would open, and ſwallow this place, and all 
its inhabitants. We have had ſeveral flight ſhocks 
fince, and one this morning, about two o'clock, 
which was very ſevere; our houſe ſhook like a bul- 
ruſh.. There was another more ſlight about five. 


5 
* 


William Carey, whoſe Muſcles began to be 
 offified: In a Letter to the Right Honour- 
able the Lord Cadogan, F. R. S. from 
 #be Rev. William Henry, D. D. F.R.S. 


My Lord, 
Head ” iN 30, T Should have long before this time ac- 
791. | knowleged your Lordſhip's Letter, 
of the 19th of F 


12 ebruary, and your inquiries concern- 
ing William Carey, the oſſified young man; but as 


your letter came to me in the country, where I was 
0 


3 


XXVII. 4 further Account of the Caſe of 
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at a conſiderable diſtance from all rtunities of 
making a full and ſatisfactory inquiry, I judged, that 
it would be more acceptable to your Lordſhip, that I 
ſhould defer giving you trouble, until I could give 
you a ſatisfactory anſwer. ITS. 
In March 1759, I had this young man brought 
up to Dublin, and admitted into Mercer's hoſpital. 
The phyſicians and ſurgeons put him under a fali- 
vation ; and afterwards applied, to his arms and joints, 
mercurial plaiſters. The good effects of this proceſs, 
was the drying up the great diſcharge of humour, 
which he had at his elbows and wriſts, and an im- 
mediate check to the progreſs of the offification. 
In June following, he was diſcharged from the 
hoſpital, being furniſhed with mercurial plaiſters, 
and directions. By the advice of the phyſicians, he 
went to his own place, near Ballyſhanon, on the 
weſtern ocean ; and there, in purſuance of their di- 
rections, bathed in the ocean twice a day, during 
that whole ſummer and harveſt, and conſtantly 
rubbed his whole body and limbs over with the juice 
of the quercus marina, immediately after coming 
out of the ſea. | 

In conſequence of this courſe, he happily ex- 
changed his ghaſtly hectic countenance, for an 
healthy and athletic complexion, which continued 
until March 1760. 
About this time his cough returned, his ſores be- 
gan to run, and the offification to return. In this 
_ diſtreſs, he came to me to Dublin. With ſome dif- 
ficulty I got him admitted again into Mercer's hoſpi- 
tal; where he continued for ſome months, and was 
again treated with mercurial medicines and applica- 
tions, 
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tions, as before. After being diſcharged, he returned 
to his former courſe of bathiog 3 in the ocean, and 
anointing his body with the quercus marina. 
This proceſs reſtored his health, and ey 
ſtopped the progreſs of the offification. He alſo re- 
covered the uſe of ſome of the offified joints, par- 
ticularly of his wriſts and fingers; and his knees and 
legs grew ſo relaxed, by the diſſolution of the callus, 
that he was able to walk twenty miles in a day. 
I feared, that his diſorder might return this ſpring, 
as it did in 1760; but it has not returned. That 1 
| —— be the better certiſied, I wrote to Sir James 
Caldwell. The anſwer I received was, that he had 
been, a few days ago, at Caſtlecaldwell, and found 
Himſelf ſo well and ſtrong, as to importune Sir James 
to admit him into his body of the Enniſkillen light- 
_ The 
et, by the a nce of his arms and wriſts, 
— bs N age—v firſt hardneſs {till con- 
tinues; and all the muſcles from his elbow to the 
wriſt, om to be one ſolid bone. It is very happy 
for him, that it has been hitherto ſto from pro- 
ceeding any farther ; and that, from his preſent ſtate 
of good health, there is reaſon to hope, that it will 
not increaſe. I am, 
With all reſpe&, and gratitude 
for your many obligations, 
Your Lordſhip's 
moſt obedient 
and moſt humble ſervant, 
Kildare-Street in Dublin, 


April 16, 1761. William n. 
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poor man thinks the offification intirely 
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XXIX. A Deſcription of a a new W 
and Barometer : In a Letter to the Right 


Honourable George Earl of Macclesfield, 


Prefident of the Royal Society, from Keane 
F 3 E/q; ＋. R. H. 


My Lord, 


Read May 7, 
1761. 


to your Lordſhip laſt year, with an 


account of an inftrument, which was intended to 


anſwer, in ſome meaſure, the purpoſes of a thermo- 
meter and pyrometer. The degrees the index had 
pointed to, during the abſence of an obſerver, were 
aked by « peoci ied to it. But I found great 
nconvenience from the friction of the pencil, which 
uſt be ſtrong, or it does not mark iftinGly ; be- 
ſides the trouble of rubbing out the mark, every time 
a new obſervation was intended. 
1 muſt beg leave to trouble your Lordſhip with 
the deſcription of an inftrument on the ſame prin- 
eiple, as a thermometer only, with regiſters to mark 
the leaſt variation that can happen during the abſence 
of an obſerver, which are ſet for any future obſerva- 
tion, with the greateſt eaſe. As this inſtrument is, 
in part, like the former, I ſhall only mark the va- 
riations from it. 

The firſt bar A is fixed at the upper end, by three 
ſcrews 5, 5, b, and joined at the lower end to the 
arm of the firſt lever, by a pin c, which paſſes 
through both. [Vide Tab. V.] 
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upon two ſmall | ies 
ge pulley B. 
bar, towards the upper end. 


E at the ſide of 


eig 
ſuſpended at the other end. The thread placed in 
the inward channel, paſſes alſo over a ſmall pulley 


e, about 4 inch diameter, on the axis of which the 


index K is placed. The two weights g and 5, ſu- 
ſpended to theſe threads, ſerve as a counterballance 
to the fourth bar, and keep it in conta& with the 
pulley B, which turns with the bar as it moves. 

Each of the levers is counterballanced by a weight 
i, at the end of a thread, which 
p, placed above the lever, towards the end of its 
longer arm, and faſtened to it by a hook at g. In 
adjuſting theſe weights, it is nece 
ſhould preponderate a little towards the ſhorter arm, 
in-order to keep that end cloſe to the bar placed on it. 
The counterballance weights of the fourth bar are ſo 
much lighter, as to allow a ſuperior gravity to the 
bar, ſufficient to turn the index and regifters; by 
which means, all the levers bear the fame way, 
whether the bars are contracted or expanded. 

The axis of the ſmall pulley I, on which the in- 
dex is placed, moves on friction wheels applied to 
each end. There are two regiſters, or ſlender hands, 
E, E, each of which is placed on a circle of braſs ! 
and m, I about 25 inches diameter, and m 24, placed 
a little more forward than /, fo as to admit each to 

_ move 


paſſes over a pulley 


flary, that each lever 
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move freely, without touching the other. Theſe 
circles turn, each upon three friction pullies n, , u, 
and o, o, o. The regiſters, which are very ſlender, 
are counterballanced by a ſmall weight placed on 
the oppoſite ſide of the cirele, and moved by a pin, 
which paſſes through the index, and takes one along 
with it, as it moves one way, leaving it at the ex- 
treme point it has moved to, and, on its return, 
carries the other along with it, leaving it in the ſame 
manner at the other extremity. The index and re- 
giſters are carried round the dial- plate very freely, 
by a weight of 8 grains. Si | = 
As this. inſtrument was intended- only to-mark the - 
common of heat and cold of this climate, 
which, according to Fahrenheit's ſcale, is ſeldom above 
80, or below o. I regulated its range by the following 
proportions, founded on Mr. Smeaton's table of the. 
expanſion of metals, the experiments I had made o 
ſpelter and braſs correſponding pretty exactly. 
Greateſt expanſion of the firſt bar of ſpelter from 
| . 3 353 . 
freezing to boiling water 08g parts of an inch per 
foot, 2 feet long, .* 35 the power of the firſt 
2118 | 


Ditto of the ſecond bar of hammered braſs, 2 feet 


3 487 2118 2605 'S 
2 inches long, 8 7 210,606 3 the power 


of the ſecond. lever, . 
. 10,000 
* * the * bar, 2 feet 3 inches long, 
5006 2815 8321 | | PW 
10, 00 10,000 © 10,000 * 4s the 1 of the third 
— 33-284 
105 00 


3 * 


lever, 


Ditto 
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Ditto of the fourth bar, 2 fect-6 inches to the 
place where the threads are hooked on, . + 3:25 
r 22510790) WP: "OP 
— 5.650 almoſt 355 inches, the ſum of the greateſt 
expanſion of the ſeveral bars, increafed by the powers 
of the levers. This is x 30 by the pulley; on the 
axis of which the index is placed, 9 | carried round 
a dial 10 inches diameter. | es 
I take ſomewhat leſs than + of the greateſt expan- 
fion from freezing to boiling water, to be about a 
medium of the . degrees of heat and cold of 
this climate, which makes one revolution of the in- 
dex. The inward circle, Fig. 2. is divided into 
80 parts, correſponding with 80“ of Fahrenheit's. 
Each of theſe is divided into 5 parts on the outward 
circle, one of Which is as large as 2* of Fahren- 
I have compared this inftrument with a mercurial, 
and ſpirit thermometer along with it, for ſome time 
paſt ; and have obſerved, that it conſtantly begins to 
mark the change before either; though the mercury, 
in ſome time, when the room beeomes warm by 
fire, or otherwiſe, riſes a degree or two above it. 
When the room is warmed to any great degree, it 
rifes ſomewhat higher than the mercury, and, at the 
fame time, the ſpirit riſes higher than either, though, 
on the firſt degree of warmth, it does not riſe as faſt 
The metalline thermometer has this advantage 
oyer -any other, that its range may be increaſed to 
any degree intended. I have one which carries the 
index 72 inches, by the common changes of the 
weather, which may be raiſed 50 or 60®, by blowing 


one's 


1 
one's breath five or — 2 bar. It 
marks the 282, oooth part of an i foot expan- 
fion, and the powers of the levers, = ho wg 
creaſed, by the help of counterballance weights, that 
the millionth part of an inch on, or con- 
traction, may be ſhewn; and an inſtrument formed 
to point out every ſtate of the cold or warmth of 
the air ſo minutely, as ſcarcely ever to remain ſta- 
The bars are placed on a board of white deal, 
ſtraight grained, and free from knots, which was 
thoroughly well ſeaſoned and. dry. I had it varniſhed 
over ſeveral times with ſtrong varniſh, or japan, to 
ſecure it from the moiſture of the air, which it ſeems 
to have done effectually. I have placed it ſeveral 
times in the open air, when it has rained inceſſantly 
for many hours, without perceiving any difference 
in its operation. 1 3 
I found 3 5 to the 8 wg nag 
factory, and operation ſo light and eaſy, I 
have alſo applied them to the — e Nn 1 
had the we A, Fig. 3. made ſomewhat above 
Z inch diameter in the hollow of the tube, with a 
ball B at the top, above 3 inches diameter, to the 
middle of which the mercury riſes at a medium. 
— 2 inch mercury in this part of the ball, is ſuffi- 
cient to fill 3 inches of the tube; ſo that by making 
one round of the pulley, on which the index is 
placed, vs inch leſs than 3 inches, it makes the riſe 
and fall of the mercury with more exactneſs, than 
any barometer, where there is not an allowance made 
for the ſinking or riſing of the mercury in the ciſtern, 
the diſtance between the two ſurfaces being * e 

eight 
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height of the mercuty. This, I believe, is ſeldom 
attended to in common barometers;: but it requires 
this exactneſs in a barometer of this kind, as 55 inch 
riſe or fall in the tube, is increaſed to an inch in the 
range of a dial-plate 10 inches diameter. 
The axis of the index pulley, as alſo the regiſters, 
are placed on friction wheels, as thoſe of the ther- 
mometer ; but it requires, that the work be made 
with greater nicety, in order to lay the leaſt weight 
on the mercury. I therefore employed Mr. Vul- 
liamy, a watch- maker, and very ingenious mechanic, 
to make the machinery, which, — has exceeded 
my expectation, as it requires but the weight of two 
grains to turn the r and index freely. 


The weight c, which reſts on the mercury, is 


made of ivory, in the ſhape of a cone, hollow within, 
and made 


narrowing towards the bottom, with a 
ſcrew in the middle to open; ſo that by pouring in 
a ſmall quantity of mercury, you may readily adjuſt 
its weight, which is to be ſo much heavier hes the 
counterballance 4, as ſerves to turn the index and re- 
The bottom of the weight c is made convex, 
in order to meet the firſt riſe of the mercury, which 
is obſerved to ſwell in the middle of the tube, before 
it can overcome the friction occaſioned by the ſides 
of the glaſs, and alſo to fink in that part-firlt ; by this 
means, a riſe or fall of 3 or 4 degrees is often ob- 
ſervable, by the index of this Ts, when the 


mercury in the common barometers ſeems to con- 
tinue ſtation 


The v eighis c and d are ſuſpended on Glk threads, 
as wound "of from the cocoons. © This kind of filk, 


which is not twiſted, and has the natural gum on it, 
probably 


L821 
pa is not in an 2 1 moiſture 
— of the air. The pulley, on which theſe 
een i are placed, — double: that on which 
the weight e is ſu ſurrounds one part; and 
the thread on which che counterballance weight: d is 
ſuſpended, ſatrounds/the other: fo that when the 
poſition of the index is f = 
eaſily be miſplaced, the weight will always keep in 
its proper poſition: ori the ſurface of the mercury, 
carrying the index and — as . 
or falls in the tube. 
3 inward circle of the dia-plate divided into 
parts, wi . 
allowed for the riſe 114 fl of the — 
mon barometers. Each inch is divided into — 
lines, and each line ſubdivided bo ins on the 
outward. circle. The very ſlender, and 
mark very diſtinctly half of theſe divifions;” which 
is the 240th part of an inch I Eng: in 
on tube. | 
—— ſudden: changes of the tetnperatire- of the 
r, and prefſure of the atmoſphere, have probably 
palted unnoticed, for want of ſome eaſy method of 
marking the variations with ſufficient preciſion. It 
has been accidentally remarked, that the mercury 
has ſunk to a great degree, and Toſe very ſuddenly, 
during the hm of an earthquake; but, from the 
ſuddenneſs of the motion, the degrees could not be 
aſcertained. Any ſuch ſudden alteration, or even the 
common changes, will appear with ſo much certainty 
the regiſters, that I ſhould imagine, inſtruments: 
this kind will greatly aſſiſt thoſe, who are obliged 


to a daily attention, in order to minute the changes 
3 that 


click, whenever the beat 


-weights, until the air within the houſe became cool 
to the degree intended, by which the bars would be 
contracted fo, as to draw back the click, and ftop the 
ventilation; by which means, the houfe might al- 
ways be kept within any two intended degrees of 
heat. The weight, which operates the ventilator, 
might be made to bear on a ſpting, when it comes 
near the ground, to ring an alarm bell, to warn the 
attendant to wind up the weight, or awake him for 
the purpoſe, if afleep. 


A like inftrument might — be applied, with 
great benefit, to rooms w large affembhes are 


collected, and obliged to remain a long time. The 
- unwholſomeneſs xr over-heated air in ſuch places, 
has been very fully proved, by the late moſt worthy 
and ingenious Dr. Hales; and yet the danger of 

Vor. LII. X ſuddenly 
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ſuddenly throwing in too Breet A — of cold air, 
when es are © y ſo great a degree of 
heat, has — * —— the a . 
lators to this purpoſe. But, by tha means, all dan- 
ger on that account would be avoided with certainty, 
as the bars could be adjuſted to any two degrees of 
heat, within which, there could be no danger. 

I have ventured thus far on ſpeculation, as I can have 
no doubt of the power of metals by expanſion z and 
imagine it will readily be allowed, that a ventilator - 
nay beworked by a weight, as well as by wind. 

I ſend your Lordſhip. a drawing of the barometer 

and thermometer, and have placed the inftruments 
for the inſpection of the 9 — of the Royal So- 
ciety, in their meeting- room; where, if agrcable, 1 
ſhall leave them for ſome time. 
There have been ſome very ingenious methods 
contrived, to mark the variations that happen during 
the abſence of the obſerver ; but I do not know, that 
any attempt has been made in this manner. 1 with 
theſe regiſters may be found to anſwer the Pe. 3 
and am, with great war. 


2 My Lord, 5 pn 3 
Your Lordihip $ a obedient 
| 1 55 humble ſervant, 5 

Poland Street.. 
May 6, = wel , | Keane Fitzger ald. 
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XXX. An Maine of the Wet fol in 
tbe Iſland of Madeira, March 31, 1761: 
By Thomas Heberden, M. D. F. R.S. 
13 by William —— 


M. D. F. R. S. 


Read May 21, TN the city of Funchal, on the iſland 
* of Madeira, March 31, 1761, we 
were alarmed with the ſhock of an uake, pre- 
ceded by the uſual noiſe in the atmoſphere, like heavy 
carriages paſſing haſtily over rough pavements. It 
began at thirty-five, minutes after eleven o'clock in 
the morning, and laſted (by my watch) full three 
minutes; the vibrations, which were very quick, 
remitting and increaſing twice very ſenſibly, during 
the ſhocks, which ſeemed to de progreffive, from 
eaſt to weſt. It has ſeparated ſome rocks in the 
eaſtern part of the iſland, which have fallen from 
the cliffs into the ſea. It has likewiſe damaged the 
walls of ſeveral buildings: among the reſt, my houſe 
has ſuffered, the ſtone-walls thereof, which are two 
feet thick, being ſplit in ſeveral places, which has 
happened in particular to the walls, which ſtand i ina 
direction north and ſouth. © - 
During the earthquake, the n of this city 
(whoſe water is very clear at other times) ran turbid 
and whitiſh. 
The ſea was agitated very ſenſibly, flubtuating ſe- 
veral times between high-water and-low-water mark. 
The fluctuation of the ſea continued longer in the 
nn parts of the iſland, than in this part. 
X 2 Though 


36 
r 2 ee 
fne gale of wind blowing before and « — =o | 
the bs tn of, the ſhock. 
The ſky was ferene, interſperſed with thing 


The ſun, which ſhone bright, immediate! 
after the ys ns rol Y © very 
2 t about an hour, and gradually dif- 
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XXXI. An Account of a Treatiſe # Latin, 
eſented 10 the Royal Society, intituled, | 
* adfnirando frigore artificial, quo 
mercurius eſt con on, diſſertatio, ihe: 
a J. A. Braunio, ee Scientiarum 
171 &c. by William Watſon, M. D. 


To the Royal Sieh. 
Gentlemen, | 
N ERV earl laſt year year, we were in- 
* V/ formed, that at Peterſburg, by the 
means of cold, the mercury in thermo- 


meters had been condenſed to ſo great a degree, as 

to become perfectly fixed and folid : but — 

formation was received only in 2 looſe way, from 

the public gazettes, the opinions of philoſophers here 

were * in relation to their giving o 
is 


101 


this extraordinary phenomenon, chill the-troth 
of it could. be ſufficiently authenticated. This has 


very lately been done by Profeſſor Braun, who firſt 
made the experiments op Ade at — 
of them to oyal Academy at P 

copy of which has been communi 
im to the Royal 
Profeſſor Braun obſerves, that every 
inventions, and that the di 
to be reſerved for To this, the hi- 
r more ly of the 
and the preſent, bears witneſs ufficiently, by the 
of the air pump, barometers, thermometers, 

1 — diſco the 
Ses nenen ar le, 


_ 
of ſome things ſeem 


* 
of the globe, hitherto diſcovered. But if it Kaald 
happen, that the natural cold ſhould ever be ſo in- 
ſe as artificial cold has been found to be, the 
e globe would have a different face, as men, 
and plants, would certainly be deſtroyed. 
ſome time fince, in a diſſertation upon 
1 ich certain liquors and certain 
fluids would bear before they boiled, and the degrees 
of cold they reſpectively bore, before they were con- 
verted into ice, that there was a ſuſpicion, that the 
mercury 


S > | 


mercury 
ters made uſe of for ex 


here happened at Peterſburg, on the 14th of 


TC 1581 
in ſome of the barometers and thermomie. 
periments in Siberia had been 
frozen: but ſince that in greater degrees of cold, the 
mercury continued fluid in other barometers and 
thermometers, the immobility and hardneſs obſerved: 
in' ſome ' of theſe inſtruments, was attributed more 
probably to the lead or the biſmuth, with which the 
mercury had been adulterated, and was not con- 
ſidered as a real freezing of the mercury: but-this 
has been ſince put out of all doubt; ſince it is cer- 
tain, that pure mercury would not freeze under ſuch 
ſmall degrees of cold, great as they were for natural 
cold. The experiments, which the profeſſor made, 
in order to congeal mercury, demonſtrate this moſt 
evidently ; beſides which, they erhidit new HIER 


men a. 


December 1759, a very great froſt, equal if not 
more intenſe than any which had been. obſerved 
there: for, between nine and ten o'clock in the 
morning, Deliſle's thermometer ſtood at 205; at 
ſeven o'clock, at 201; which laſt was the greateſt 
degree of cold, that had been obſerved at Peterſburg, 
either by himſelf or others. At one o'clock at noon, 
the thermometer ſtood at 197. Mr. Braun had been 
employed, ſeveral days before this, in obſerving the. 
ſeveral degrees of cold, which different fluids would 
bear, before they were converted into ice; partly to 
confirm thoſe things which he had already laid be- 
fore the academy; and partly to make experiments 
upon liquors, which had not yet been examined; as 
on the days . the 7th and 14th the cold was. 

intenſe 


* 


— 
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intenſe endugh to be between the degrees of 181 
and 191. Se a 
ſanche natural cold was fo intenſe as to be at 
. 205, Profeſſor Braun conjectured, that it was of all 
others the moſt proper occaſion to try. the effects of 
artificial cold ; not doubting, but that artificial cold 
would. be increaſed in pr ion as the natural was 
more intenſe. Aquafortis, which was found by the 
thermometer to be 204 degrees cold, was the greateſt 
part of it frozen, the ice having the appearance of 
cryſtals of nitre; which, however, immediately diſ- 
ſolved in a ſmall degree of heat. This aquafortis, 
which though frozen at the ſides, was liquid in the 
middle, was | upon pounded ice, in that pro- 
portion which was directed by Fahrenheit, the firſt 
.perſon who made artificial cold with ſpirit of nitre. 
But before the profeſſor made this experiment, he, 
by examination, found, that both the ice and aqua- 
fortis were of the temperature with the air, which 
was then 204. Upon the firſt pouring, the mercury 
fell 20 degrees; this ſpirit was poured off, and freſh 
put on, ſeveral times; but it was poſſible, by theſe 
means, to introduce no more than 30 degrees of 
cold; ſo that the mercury in the thermometer fell 
no lower than 234. Since therefore Fahrenheit 
could not produce cold greater than that of 40 below 
the cypher of his thermometer, which correſponds 
with 210 of that employed by Profeſſor Braun; nor 
Reaumur, nor Muſchenbroek, who often repeated 
the ſame experiment, our author was upon the point 
of giving up this purſuit; as conſidering this as the 
greateſt degree to which artificial cold could be 
carried; thinking it ſufficient honour to himſelf, 
to 
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to have added 20 degrees to the cold formerly 


| But refle&ting, that this was not all the Fruit he 
I; 


z but at 


ice Was all and — was 2 to uſe ſnow 
in its ſtead, after having firſt tried, and found the 
inow of the fame degree of cold with the air, at this 
time 203. The ſnow, the thermometer, and the 
_—_— eech e e 
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he 
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glaſs; and, at firſt, only poured a few drops 
aquafortis upon that part of the ſnow, in wh 
thermometer was immerſed ; upon which 
to ſubſide to 260. Elated 


* 
remarkable ſucceſs, he immediately conceived h 


filled with ſnow, befote 


it had loſt any of this acquired cold; and at length, 
by this third , the mercury ſubfided to 


470 degrees. When he obſerved this enormous de- 
gree of cold, he could ſcarce give credit to his eyes, 
and believed his thermometer broke. But, to his 
infinite ſatisfaftion, upon taking out his thermometer, 
he found it whole; h the mercury was im- 
moveable, and continued ſo in the open air twelve 
minutes. He carried his thermometer into a cham- 


n ber, where the temperature of the air was 125 de- 


grees ; 
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grees; and, after ſome minutes, the mercury bein 
ſtored to its fluidity, began to riſe. But to be — 
tain, whether this thermometer had received any in- 
jury, and whether it would yet correſpond with his 
thermometer, which he keeps as a ſtandard, he ſu- 
ee them together, and in twenty minutes the 
ermometers correſponded one with the other. — 
The thermometers, which our author uſually em- 
ploys, have a ſpherical bulb, and their ſcale is divided 
into 1200 parts, of which 600 are above the cypher, 


which denotes the heat of boiling water, and Goo be- 


low that heat. (A thermometer of this conſtruction 
was uſed in inveſtigating 
and oils. He had another thermometer, of which 
the ſcale went no lower than 360 degrees below the 
cypher, denoting the heat of boiling water. He re- 
peated the former experiment with this, and the mer- 


cury very ſoon deſcended fo, that the whole was con- 


tained in the bulb, which, however, it did not quite 
fill. The mercury in this bulb was immoveable, 
even though he ſhook the thermometer ; until about 
a quarter of an hour, it began to aſcend in the open 
air; and it continued to aſcend, till it became higher 
than the circumambient air ſeemed to indicate. He 
was ſtruck with this extraordinary phænomenon, and 


the heat of boiling mercury 
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very attentively looked at the mercury in this ther- 


mometer, and found certain air bubbles interſperſed 
with the mercury, which were not in that of the 
other thermometer. From theſe, and other experi- 
ments (it would be unneceſſary to recite them all), 


meters had been fixed and congealed by the cold. 
Vol. LII. We 


he was ſatisfied, that the mercury in theſe thermo- 


Hitherto 
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Hitherto our profeſſor had only ſeen the mercury 
fixed within the bulb of his thermometers. Theſe 
he was unwilling to break. He was, however, de- 
ſirous of examining the mercury in its fixed ſtate, 
and therefore determined to break his thermometers in 
the next experiments. It was ſeveral days before he 
got other thermometers, which exactly correſponded 
with thoſe he had already employed. 

When theſe were procured, the natural cold had 
ſomewhat relented. In the former experiment, the 
thermometer ſtood at 204; it was now at 199. In 
making the experiment, he varied the manner a little. 
He firſt put the bulb of the thermometer into a glaſs 
of ſnow, gently preſſed down, before he poured on 
the aquafortis ; he then, in another glaſs, poured the 
aquafortis upon the ſnow, before he immerſed his 
thermometer therein; he then, in like manner, put 
the ſnow to the aquafortis, before he put his ther- 
mometer therein. Which ever of theſe ways he 
proceeded, he found the event exactly the fame; as 
the whole depended upon the aquafortis diſſolving 
the ſhow. When he had proceeded ſo far, as to 
find the mercury immoveable, he broke the bulb of 
the thermometer, which had already been cracked 
in the experiment, but the parts were not ſeparated. 
He found the mercury ſolid, but not wholly ſo, as 
the middle part of the ſphere was not yet fixed. The 


external convex ſurface of the mercury was perfect! 


ſmooth ; but the internal concave one, after the ſmall 
portion of mercury, which remained fluid, was poured 
out, appeared rough and uneven, as though com- 
poſed of ſmall globules. He gave the mercury ſeve- 

ral ſtrokes with the peſtle of a mortar, which ſtood 


ncar 


LA 
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near him. It had folidity enough to bear extenſion 
with theſe ſtrokes; its hardneſs was like that of lead, 
though ſomewhat ſofter; and, upon ſtriking, it 
ſounded like lead. When the mercury was extended 
by theſe ſtrokes, he cut it eaſily with a penknife. 
The mercury then becoming ſofter by degrees, in 
about twelve minutes it recovered its former fluidity, 
the air being then 197. The colour of the congealed 
mercury did ſcarce differ from that of the fluid: it 
looked like the moſt poliſhed filver, as well in its 
convex part, as where it was cut. 
The next day, the cold had increafed to 212 de- 
grees, which was 7 degrees beyond what it had ever 
before been obſerved at Peterſburg. The ſeaſon fo 
much favouring, he thought it right to continue his 
urſuit, not only in further confirmation of what he 
Fad already obſerved, but to inveſtigate new phæno- 
mena. In two thermometers, he obſerved the ſame 
facts in relation to the congealing of mercury, as he 
did the preceding day. In the bulbs which he broke, 
the whole of the mercury was not fixed, as a'very 
ſmall portion, much lefs than that of the preceding 
day, continued fluid. He treated this mercury as 
he did the former; he beat it with a peſtle, he cut 
it, and every thing was thus far the ſame. But he 
ſaw a very great difference in relation to the deſcend- 
ing of the mercury in the thermometer, the like of 
which did not occur to him, neither in the former 
nor any of the ſubſequent experiments. From the 
former ones it appeared, that the mercury in the firſt 
experiment had only deſcended to 470, when it be- 
came immoveable, though the glafs bulb was not 
cracked, In the experiment of the 2 5th, it deſcended 
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to 530; and in two thermometers on the 26th, to 


650. But as well in the thermometer, which he 
uſed on the 25th, as in two of the 26th, the bulbs 
were cracked in the iment: they cohered how- 
ever; nor was the part. of the bulb ſeparated, 
but the congealed mercury ſeemed to adhere to all 
parts of the bulb.. In the following experiments, he 
invariably found, that the mercury ſunk lower, if 
the whole of it was congealed, than if any part of it 
remained fluid. It. then generally. deſcended to 68a 
and 700, but the bulbs were never without cracks; 
moreover, it deſcended to 800, and. beyond even to 
1500;. but in this laſt experiment, the bulb was 
quite broke, ſo that the globe of mercury, thoroughly 
frozen, fell. out, and by its fall, of about 3 feet, the 
globe of mercury became a little compreſſed; but in 
the former, only ſome 2 of the bulb fell off. 

Mr. Braun always found, that, cæteris paribus, 
the more intenſe the natural cold was, the more eaſy 
2 more expeditiouſly theſe experiments did ſuc- 
ceed. 

In continuing theſe experiments he obſerved, that 
double aquafortis was more effectual than ſimple 
ſpirit of nitre; but that if both the aquafortis and 

lauber's ſpirit of nitre, which he ſometimes alſo 
uſed, were well prepared, the difference was not 
very conſiderable. When his aquafortis was frozen, 
which often happened, he found the ſame effects 
from the frozen parts, when thawed, as from that 
part of it, which remained fluid in the middle of 
the bottle. Simple ſpirit of nitre, though it ſeldom 
brought the mercury lower than 300 degrees, by the 
following method he even froze mercury with 
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He filled ſix glaſſes with ſnow, as uſual, and put the 
thermometer in one of them, pouring thereupon the 
ſpirit of nitre. When the mercury would fall no 
lower in this, he, in the ſame manner, put it in a 
ſecond, then in a third, and fo in a fourth; in which 
fourth. immerſion, the mercury was congealed: 
Another very conſiderable difference preſented it- 
felf in purſuing theſe inquiries, with regard to the 
mode of deſcent of the mercury. He conſtantly and 
invariably obſerved, that the mercury deſcended at 
firſt gently, but afterwards very rapidly. But the 
point, at which this impetus begins, is not eaſy to 
aſcertain; as in different experiments it begins very 
differently, and ſometimes at about 3oo, at other 
times about 350, and even further. In the experi- 
ment before-mentioned, in which the mercury fell 
to 800, it proceeded very regularly to 600; about 
which point it began to deſcend, with very great 
ſwiftneſs, and the bulb of the thermometer was 
broke. The mercury, however, was perfectly con- 
ealed. 1 
; He frequently obſerved” another remarkable phæ- 
nomenon; which was, that although the ſpirit of 
nitre, the ſnow, and the mercury in the thermome- 
ter, were previouſly reduced to the ſame temperature, 
upon pouring the ſpirit of nitre upen the ſnow, the 
mercury in-the thermometer roſe. But as this did not 
always. happen, he carefully attended to every cir- 
cumſtance ;. from which it appeared, that this effect 
aroſe from his pouring the aquafortis immediately 
upon the bulb of the thermometer, not previouſly 
well immerſed in the ſnow. He likewiſe obſerved 
another effect, twice only; and this was, that, after 
the. 
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the thermometer had been taken out of the now and 
aquafortis, the mercury continued to ſubſide, in the 
open air, down as low as the congealation of mer- 
CUry. | 

| * the courſe of theſe inquiries, our profeſſor found 
no difference, whether he made uſe of long or ſhort 
thermometers; whether the tubes were made of the 
Bohemian, or the glaſs of Peterſburg. Under the 
ſame circumſtances, the ſame effects were always 
produced, making an allowance for the different 
contraction of the different glaſſes, under fo ſevere a 
degree of cold. But if theſe tubes were filled with 
different mercury, there was then a ſenſible dif- 
ference; inaſmuch as mer 


cury revived from ſubli- 
mate did not ſubſide ſo faſt in the thermometer, as 


that did, which was leſs pure. He has even found, 
that he has been able to congeal the leſs pure mer- 
cury, at a time when he could not bring he revived 
mercury lower than 300 degrees: but this he would, 
till farther trials have been made, not have conſidered 


as a general axiom. | 

From theſe experiments, our author conceives it 
demonſtrated, that heat alone is the cauſe of the flui- 
dity of mercury, as it is that of water and other 
fluids. If, therefore, any part of the world does 
exiſt, in which ſo. great a degree of cold prevails, 
as to make mercury ſolid, there is no doubt, but 
that mercury ought to appear there as a body 
equally firm and conſiſtent, as the reſt of the metals 
do here: that mercury, upon congealing, becomes 
its own ice, however different the mercurial ice may 
be from that of water, or other liquids. The idea 
of freezing does or can comprehend nothing more 


than 


6 


- 
* 


[ 167 ] 


than a tranſition of bodies from a ſtate of fluidity to 
that of firmneſs by the ſole interpoſition of cold. 
The ice of oily and faline bodies differs greatly 
from that of water, which is friable and eaſily broke, 
whereas that of mercury is ductile. And M. Braun 
proceeds to confider all bodies, which liquify by heat, 
as ſo many ſpecies of ice; ſo that every metal, wax, 
tallow, and glaſs, comes within his view, in this re- 
ſpect. | 
1 then is, in its natural ſtate, a ſolid me- 
tal; but is fufible in a very ſmall degree of heat. 
Every metal begins to flow in a certain degree of 
heat; but this degree is different in different metals. 
Pure tin begins to run at 420; lead, at 530; and 
biſmuth, at 470, in Fahrenheit's thermometer : or, 
according to our author, lead liquifies at 320 above 
the cypher in his ſcale, which correſponds with 596 
in Fahrenheit; lead at 170 = 416 of Fahrenheit; 
biſmuth at 235 = 494 ; zinc requires a greater heat 
to melt it than will make mercury boil. Now, if 
it could be ſettled, at what point mercury would be- 
gin to be congealed, we ſhould know the point at 
which it to flow; as it has been long known, 
that water is either fluid or ſolid, as the heat of it is 
a very few degrees above or under 32 in Fahrenheit's 
thermometer. Juſt ſo metals become ſolid, at almoſt 
the ſame degree of heat in which they become fluid. 
But in mercury, the congealing point is at too great 
a latitude to be exactly determined; but our author 
eftimates it to be about 469 degrees in his thermo- 
meter; at a leſs degree than which, he has not been 
able to obſerve the flighteft congealation. Hence it 
follows,” that the condenſation or contraction, and 


conſequently 
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conſequently the diminution of the volume of mer- 
cury muſt be very great indeed. 'This is demonſtrated 
by the great deſcent of the mercury in the thermo- 
meter, while it is freezing. But how great this di- 
minution of the volume of the mercury is, cannot 
exactly be determined; and hence ariſes no ſmall dif- 
ficulty in determining its ſpecific gravity, as this laſt 
muſt increaſe, as the bulk of the mercury leſſens. 
Hence as mercury, even in its fluid ſtate, comes of 
all bodies, platina excepted, the neareſt to gold; in 
its ſolid ſtate, it muſt ſtill approach much nearer. 

Our author had three thermometers filled with the 
moſt highly rectified ſpirit of wine. Theſe not only 
correſponded exactly with one another, but, in leſs 
ſevere trials, correſponded reaſonably well with thoſe 
filled with mercury. But by the mixture of ſnow 
and ſpirit of nitre, which froze the mercury, he never 
was able to bring the ſpirit thermometers lower than 
300. From hence it appears, that the heat, which 
will freeze mercury, will not freeze ſpirit of wine; 
and that therefore ſpirit thermometers are the moſt 
fit to determine the degree of coldneſs in frigorific 
mixtures, until we are in a ſituation to conſtruct folid 
metallic thermometers with ſufficient accuracy. 

Our author made. many experiments, to try the 
effects of different fluids, in his frigorific mixtures. 
He invariably found, that Glauber's ſpirit of nitre 
and double aquafortis were the moſt powerful. With 
oil of vitriol, the moſt ponderous of all acids, he 
was never able to congeal m . He likewiſe 
tried a great number of other fluids, both acid and 


= 


ſpirituous, which though, when mixed with ſnow, 
produced cold, it was in very different degrees. He 
tried 
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tried a ſeries of experiments to this purpoſe ; but it 
was jn weather far leſs cold than the preceding ex- 
1 ** were tried in, viz. between 159 and 153, 

y his thermometer. By theſe it appears, that ſpirit 
of ſalt pounded upon ſnow, increaſed the natural 
cold 30 degrees; ſpirit of ſal ammoniac, 10; oil of 
vitriel, 35; Glayber's ſpirit of nitre, 58; aquafortis, 
49 ; ſimple ſpirit of nitre, 30; ſpirit of vinegar, and 
lemon juice, made no remarkable difference ; dulci- 
fied ſpirit of yitriol, 20; Hoffman's liquor anodynus, 
32 ; ſpirit of hartſhorn, 10; ſpirit of ſulphur, 10; 
ſpirit of wine rectiſied, 20; camphorated ſpirit, 15; 
Freneh brandy, 12; and eyen ſeveral kinds of wine, 
increaſed the natural cold to 6, 7, or 8 degrees. 
That jnflammable ſpirits ſhould produce cold, ſeems 
very extraordinary, as rectified ſpirit ſeems to be li- 
quid fire itſelf ; and what till appears more pardoxi- 
<al js, that inflammable ſpirits poured into water, 
cauſe heat; upon ſnow, cold: and what is water, 
but melted ſnow? : 

Though not immediately relating to the principal 
_ purpoſe of this treatiſe, our author meaſured by his 
thermometer, when it ſtood in his ſtudy at 128 de- 
grees, the heat occaſioned by pouring different fluids 
into water. He found, that oil of vitriol produced 

3.5 degrees; ſpirit of fea ſalt, 10; Hoffman's anodyne 
liquos re&fied, 5; ſpirit of wine, 10. On the con- 
trary, ſpirit of ſal ammoniae mixed with ſnow, ſpirit of 
ſulphur, and ſpirit of hartſhorn, mixed likewiſe with 
ſnow, made no perceptible difference. Highly recti- 
fed chymical eils, mixed with water, produced no 
heat; nor with ſnaw, no cold; as was tried in the 
oils of turpentine, amber, mint, and mother of thyme. 

VOI. LIL Z And 


t 170 1 
And here it is to be remarked, notwithſtanding the 
contrary has been given out by ſome, that theſe chy- 
mical oils mixed with the moſt highly rectified ſpiri 
of wine, do produce no cold, either upon their mix- 
ture, or half an hour after. 
It reſults | wii theſe experiments, that alert 
there are many liquids, which can produce artificial 
cold, the nitrous acid is the moſt powerful; and 
mercury may be congealed by it, without an dif- 
ficult proceſs, at any time, when the heat of the at- 
moſphere is not greater than 175 by the thermome- 
ter before- mentioned. And theſe experiments have 
not only ſucceeded with our author, but with many 
others; among whom, it may be ſafficient to men- 
tion Meſſieurs Lomonoſow, Zeiher, Aepinus, and 
Model, as theſe gentlemen have made themſelves 
well known in the philoſophical world. The nitrous 
acid was poured upon the ſnow, in no determinate- 
quantity; ſometimes a few drops were futhcient, 
ſometimes it required a larger quantity. Snow ſeems 
to be more fit for thoſe experiments, than pounded. 
ice; as the former, from its looſe texture, is of more 
apt and eafy ſolution. 
Hence it appears, that mercury is no longer to be 
ranked with ſemi-metals, but as a perfect one, 
ſuſible, though with a much leſs degree of heat than 
any of the Others. It agrees likewiſe with other 
metals; as their parts like it, when in fufion, attract 
one another, and run into globules, and, from a ſtate 
of fluidity, paſs into a ſolid ſtate, not all at once, but 
ſucceſſively, and vice verſa. But it is worth inquiring, 
whether this metal, which agrees with all others, 
both in a ſolid and fluid ſtate, has not the particular 


5 property 
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0 of boiling at a certain degree of heat, which 
x - ap 4 means oe obſerved in ther metals. The 
degree of heat, in which mercury begins to boil, is 
not at 600 of Fahrenheit's ſcale, as is generally ima- 
gined ; but at leaſt at 709 of the ſame ſcale, which 
correſponds with 414 of our author's, whoſe cypher 
is at the heat of boiling water. 

Both the boiling and freezing of mercury have this 
in common; that when it begins to boil, it riſes with 
_ rapidity; and deſcends rapidly, when it begins to 
freeze. If, therefore, the mean term of the con- 
gealation of mercury is fixed at 650 below the cypher, 
and the term of its boiling at 414 above the cypher ; 
its greateſt contraction to its greateſt dilatation, will 
be 1064 degrees of our author's thermometer, and 
1237 of Fahrenheit's; as 212 is the point of boil- 
ing water in this laft, and 32 the freezing one; which 
correſponds with 150, under the term of boiling wa- 
ter, in our authors. Hence every one will fee the 
great alteration of ſpecific gravity in frozen and boiling 
mercury, as, between one and the other, the tenth 
part of the volume is leſſened. | EE 

It may be aſked, why the mixture of ſnow and 
niturous acid does not run into a ſolid maſs, and form 
itſelf into ice, but remain of a ſoft confiſtence, al- 
though actually much colder, than what is required 
to freeze aquafortis? We have already mentioned, * 
that aquafortis freezes at 204 of our author's thermo- 
meter, which correſponds with 34 below the cypher 
of Fahrenheit's. The frigorific maſs, in a degree 
of cold far below this, remained ſoft like a pultice. 
The cauſe of this Extraordinary phznomenon ſeems 
to be no other than a continuation of the ſolution 12 
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the ſnow, and its mixing with the nitrous acid. For 
as the production of cold depends folely upon the 
ſolution and mixture, it cannot hap t this 
maſs, which conftitutes a fluid of a hard kind, ſhould 
run into a folid confiſtence, ſo long as the ſolution 
and mixture continue. 

And now, Gentlemen, it requires no ſmall ſhare 


of your indulgence, to pardon my having extended 
this account ſo far: but I have to plead in my cx- 


caſe, that the ſubject of this work is intirely new, and 
replete with a vaſt variety of curious facts; all which 
exactly fall in with our excellent inſtitution. For who, 
before Mr. Braun's diſcovery, would have ventured 
to affirm mercury to be a malleable metal? who, 
that ſo intenſe a degree of cold could be produced 
by any means? who, that the effects of pouring 
nitrous acid upon ſnow, fhould fo far exceed thoſe, 


which reſult from mixing it with ice; when ſnow 


and ice are produced from the ſame ſubſtance, and 
ſeem to differ only in their configuration? As Mr. 
Braun's work is in very few hands, I had reaſon to 
hope, that you would not be diſpleaſed to be in- 


formed, in a degree ſomewhat circumſtantial, of 
theſe very extraordinary facts. 


I am, | 
With the moſt profound cefpect 
Gentlemen, 
Your moft obedient, 
humble fervant, 


April 18, 1761, * W. Watfon. 
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xXXXII. Obſervations on the Tranſie of Venus 
over the Sun, on the 6th of June 1761: 
In a Letter to the Right Honourable 


of 5 Royal Society, ,. 7 | 
Nathaniel Blifs, M. A. Savilian Profeſſor 
of Geometry in the Univerfity of Oxford, 
and F. R. S. 9 5 


To the Right Honourable the Earl of Macclesfield, 
| Prefident of the Royal Society. 

My Lord, June 22, 1761. 
Read Jane 1 r, HE preſent bad ſtate of health of 

* my worthy friend and collegue 
Dr. Bradley, His Majefty's Aftronomer, prevented 
him from making the proper obſervations of the 
tranfit of Venus on Saturday morning laſt; and con- 
quently, has deprived the public of fach as would 
have been taken by ſo experienced and accurate an 
obſerver. But as the doctor was pleaſed to defire me 
to attend at the Royal Obſervatory, to ſupply his 
place, I have preſumed to lay before your Lordſhip, 
and the Royal Society, the obſervations I there made, 
with great care, and as much accuracy, as the un- 
favourable ſtate of the heavens would permit. The 
inſtruments we propofed to uſe, were a reflecting 
teleſcope, of two feet focal length, to which was 
fitted Mr. Dollond's micrometer, both executed by 
Mr. Short. There were ſome additions neceſſary to 


be 
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be made to that inftrament, which could not be 
completed before Tueſday evening, the 2d inſtant, 
and which we received at the Obſervato * 5 
following morning. But as it is abſolutely 
that the teleſcope ſhould be nicely. — 5 to 4. 
ſtinct viſion, ck the obſerver's eye, otherwiſe the 
apparent angle, meaſured by the micrometer, will 
not be exactly true; and as the eyes of different ob- 
ſervers may vary very much; the weather was ſo very 
8 that I had not ſo much as one oppor- 
tunity of ſeeing any celeſtial object, whereby I might 
fit it to the proper focus of parallel rays for my eye. 
Mr. Green therefore, Dr. Bradley's aſſiſtant, was the 
only perſon who could uſe that inſtrument, having 
. adjuſted it to his eye ſome time before. The inſtru- 
ment I made uſe of myſelf, was an exquiſite mi- 
crometer, of the old form, made by the late Mr. 
Graham, adapted to an excellent refracting 
of 15 feet focal length. The ſky was ſo very 
the morning of the tranſit, and the apparent pro 

bility of its clearing up ſo very ſmall, that we almoſt 
deſpaired of being able to make any obſervation ; for 
we had but one glimple of the ſun, and that only 
for about half a minute, till half an hour after ſeven 
o'clock. We then pre epared to obſerve the diſtance 
of Venus from each limb of the ſun, on the chords 
parallel to the equator, by Mr. Green, with the re- 
flecting teleſcope, and its micrometer ; and I myſelf, 
with the refracting teleſcope, and the old micrometer, 
obſerved differences of right aſcenfion and declination 
from the conſequent and ſouthermoſt limb of the 


| ſun. 
The 
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The weather was more favourable at your Lord- 
ſhip's own obſervatory at Shirburn-Caſtle, where the 
Reverend Mr. Hornſby, Fellow of Corpus-Chriſtt 
College in Oxford, attended, to aſſiſt Mr. Phelps and 
Mr. Bartlett, your own obſervers. Mr. Hornſby has 
favoured me with a copy of the obſervations there 
made; and writes, _ wy the morning ſeemed 
very unpromifin the clonds began to difperſe 
about balf an — 4 th five, 1 ea —_ 
the eaſt. He then made many obfervations of the 
differences of Venus and the fun's limb in right 
aſcenſion and declination, in the ſame manner which 
I uſed at the Royal Obſervatory, the ſky free from 
clouds, and the air tolerably clear. I ſhall not at 
preſent lay theſe obſervations, or my own, or Mr. 
Green's, before your Lordſhip and the Society, as the 
thortneſs of the time will not it me to examine” 
how well they correſpond with each other, or what 
degree of exactneſs may be depended upon from 
them. He: 

The continual ſwift motion of flying cloads, of 
different denſities, over the diſk of the ſun, were no 
ſmall prejudice to our obſervations at Greenwich, 
till the end of the tranfit was approaching, when it 
was tolerably clear, a ſmall hazineſs only remaining. 
We obſerved the internal contact of Venus with the 
fan's limb, Mr. Green having taken off the micro- 
meter with the two feet reflector, Mr. Bird, mathe- 
matical inſtrument-maker in the Strand, with a re- 


flector of 18 inches focal length, of his own making, 
and myſelf with the refractor, the teleſcopes uſed by 
Mr. Bird and myſelf magnifying about 55 times, 
that by Mr. Green 120 times, June 5th,. 1761, at; 
2oN- 


1761 
20h 197“ 0 apparent time, all three agreeing to the 
ſame ſecand. Tha final egreſs by Mr. Green and 

myſelf, was only one ſecond later than by Mr. Bird, 
at ach 37“ 9“ apparent time. At 20h 26' 56“, by 
the mean of five obſervations, the center of Venas 
was north of the ſun's ſonth limb in declination, by 
my : micrometer: 3' 20”, The diameter of Venus 
was ance meaſured by Mr. Green, with Dollond's 
micrometer, 57“; by Mr. Canton in 8 r 
being the mean of three good — with th 
Gas kind of 1 38,0%. The ſun's hori- 
zontal diameter was obferved by Mr. Bird, with the 
reflector, 31' 36, which I fuſpe 3 is three or four 
ſeconds too Jarp ge, as the teleſcope was not accurately 
adjuſted for — rays ta his eye. 
The internal contact was — by Mr. Hornſby, 
2n the north fide of the — at Shirhurn- 
-aſtle, with an excellent 12 feet teleſcope and mi- 
crometer, made by Mr. Bird, of the old . - and 
by Mr. Phelps, on 1 ſouth fide, with your Lord- 
ſhip's 14 feet teleſcope ; the teleſcope * by Mr. 
Hornſby magnifying a8 times, and that by Mr. 
Phelps about 55 times; by Mr. Horniby at 20h # 10 
apparent time, by Mr. Phelps four ſeconds later, 
Mr. Bartlet counting the clock, which each obſeryer 
could hear. Mr. Phelps loft the final contact, by 
miſtaking the teller of the clock. Mr. Hornſby makes 
it at x 33' 17; hut ſuppoſes it 10 have happened 
a few ſeconds later; for, at 20h 33“ 12”, it was not 
quite gane off the fon, when he was obliged to move 
his eye-ftand, and 20“ after, it was be totally 
emerged. They make the diameter of Venus 56“, 7 
and Mr, Hara, by a mean of twelve abſeration, 
made 


* 
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made a little before and after the noon of the 5th, 
makes the diameter of the ſun at right angles to the 
equator, with his micrometer, 31' 32“. At 20h 12 
apparent time, Mr. Hornſby, by one obſervation, 
makes the center of Venus north of the ſun's ſouth 
limb in declination, 3' 26“. The latitude of the ob- 
' ſervatory at Shirburn-Caſtle is 51* 39“ 22“, being 
to the north of the Royal Obſervatory 10“ 43“. The 
difference of longitude between them has been deter- 
mined, by ſome former obſervations, to be 4” 1”, 
that of Shirburn being to the weſt. Theſe are all 
the obſervations which are come to my knowlege, 
and which I think, at preſent, worthy the attention 
of your Lordſhip, and the Royal Society. If the 
others ſhould hereafter appear to be ſo, they ſhall be 
laid before you, by 


Your Lordſhip's 
and their moſt obedient 
humble ſervant, © 


Nathaniel Bliſs. 


Vor, LII. A 2 XXXIII. 4. 
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XXXIII. 4: Account of the Tranſit of Venus 
over the Sun, on Saturday Morning, 6th 
June 1761, at Savile-Houſe, about 8 of 
Time Weſt of St. Paul's *, London. 


Read June 11, F FF IS Royal Highnefs the Duke of 
_— York, being defirous of obferving 
the rare phznomenon of Venus's paffage over the 
diſk of the fun, I had the honour of being com- 
manded by his Royal Highneſs, to attend him on 
that occaſion at Savile-houſe, which was a place the 
moſt proper for that obſervation, on account of its 
remarkable elevation above alt the neighbouring 
buildings, and conſequently above the gel vapours 
of the town. | 
In obedience to theſe orders, on Friday, 5th June, 
I carried thither the inſtruments proper for this ob- 
ſervation, together with an aſtronomical clock, made 
by Mr. Shelton, and the fellow of that which was 
laſt made for the Royal Obſervatory at Greenwich, 
and which ſtands in the tranſit- room, and went to 
the ſaid houſe on Saturday morning, at four o'clock, 
in company with the Reverend Dr. Blair, and Dr. 

'> Bevis, and immediately put the inſtruments in order. 
The inſtruments, made uſe of on this occaſion, 
were a reflecting teleſcope of 18 inches focus, with 
a helioſcope adapted to it, and having a field of more 
than the ſun's diameter, proper for ſhewing Venus 
on the ſun's diſk, with great eaſe and fatisfaQtion ; 


— — — — — 


* N. B. St. Paul's is 22z” welt of Greenwich obſervatory. 
and 
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and another reflector of 2 feet focus, with an achro- 
mic object-glaſs micrometer of 40 feet focus, being 
the ſame ſort of inſtrument with theſe that were 
made, by order of the Royal Society, for Dr. Brad- 
ley, at the Royal Obſervatory at Greenwich; and for 
Mr. Maſkelyne, who went to St. Helena; and Mr. 
Maſon, who went to Bencoolen; differing in one 
particular from their inſtruments, which had only a 
common object-glaſs micrometer. 

I intended to have meaſured the diſtance of Venus 
from each limb of the fun, in chords parallel to the 


horizon, and alſo to have taken the appulſes of the 
limbs of the ſun and Venus to a vertical and horizon- 
tal wire, and had all the apparatus neceſlary for thoſe 
obſervations ; but the cloudineſs of the morning pre- 
vented my putting any of thoſe methods into practice, 
for the clouds continued ſo cloſe, that we had no 
ſight of the ſun, till a quarter of an hour before fix 
o'clock, when, through an opening, which laſted 
for about two minutes, Dr. Blair, Dr. Bevis, and I, 
plainly and diſtinctly ſaw Venus on the ſun, and 
concluded, that ſhe was then conſiderably paſt the 
middle of her tranſit. About a quarter after fix, I 
made the firſt obſervation, which was, in meaſuring 
the diameter of Venus; and ſoon after, I meaſured 
her diſtance from the ſun's limb, in the direction of 
a line going through the ſun's center; and ſo con- 
tinued meaſuring in the fame manner, and ſometimes 
meaſuring the diameter of Venus, till near the inter- 
nal contact; only about a quarter after ſeven, I mea- 
| ſured the diſtance of Venus from the ſun's limb, in 
Aa.2 a ſup- 


plane of the equator, and in chords parallel to the 


| 
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a ſuppoſed direction of her tranſit line, or path over 

the ſun. 
About half an hour after ſeven, the clouds diſperſed, 
and we had the ſun perfectly clear during the re- 
mainder of the tranſit. When Venus approached the 
internal contact, I took off the micrometer, and 
changed the magnifyin wer of the teleſcope, 
which, during 2 L had been that of 
70 times, into another of 140 times, and with this 
magnifying power, I obſerved the internal contact; 
in which, I think, I cannot have erred ſo much as 
two ſeconds, for the air was extremely clear, and at. 
reſt. With the ſame magnifying power, I obſerved 
the total exit; and I do not think I have erred in 
this above five ſeconds, though this is a more uncer- 
tain obſervation than the former, and can by no 
means be determined fo accurately as the internal 
contact; and what I have erred in this laſt obſerva- 
tion, is rather in exceſs, in making the exit too late. 

I have mentioned, above, the magnifying power 
of the teleſcope I uſed; becauſe I have found, by 
experience, that the different lengths of teleſcopes, 
their different magnifying powers, and their different 
goodneſs, as well as the different goodneſs of eyes, 
want of practice, and different ſtate of the air, will 
produce differences of times in thoſe fort of obſerva- 
tions. 
Theſe obſervations were made in the preſence of 
his Royal Highneſs the Duke of York, accompanied 
by their Royal Highneſſes Prince William, Prince 
Henry, and Prince Frederick ; her Royal Highneſs 
Lady Auguſta was pleaſed likewiſe to do us the ho- 
nour of looking at this uncommon appearance. 
Times 
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Times and meaſurements, taken at Savile-Houſe, 
Saturday morning, 6th June 1761. Mr. Short ot 
ſerving, and Dr. Bevis marking down the times. 


S008 


5 46 37 firſt faw Venus on the fun, / 
6 15 12 diameter of Venus =— © 59.8 
6 20 44} neareſt dice of the limbs 4 42.2 of the ſun and Venus. 
6 31 og ditto - - - - - - - 4 28.5 
6 50 24 ditto - - - - - - - 3 4% 
CU  -- - - - - -3 
6 c6 23 Sd. - - - - - - 
6 59 37+ diameter of Venus - - = 1 00.7 
Theſe preceding obſervations were taken in the intervals of clouds, 
and ſomewhat in a hurry. 


1 1 


h 
7 01 42+ diameter of Venus = o 58.9 
7 o5 36 neareſt diftance 4 limbs 3 20.1 


7 o8 ogs ditto - - - + — - 3 12.4 
7 og 28; ditto - - - - 3 08.5 
7 11 2773 ditto - - - - - - = 3 O55 
7 12 53 ditto - - - = -. - ; 


7 18 22 ditto 
{ ſuppoſed line of Ve- 


7 19 54+ dittance of the limbs in a 4 nuss path. 
7 22 031 . i 
7 24 231 ditto - - - - 8 
7 26 ditto = — — 
7 31 584 ditt o 
7 37 247 ditto „ as - — -p — 
7 40 594 ditto - - - 
7 41 zo diameter of Pann - = 
7 43 20 ditto - - - - = 
7 44 26 neareſt diſtance of the lim bs 
7 47 30 ditto. - - - - - - =» 
7 52 ot ditfo - - = 3 
7 55 41 ditto- 3 & -# 


8 01 o8 ditto 


; „ 
3 18 21 4 Internal contact by Mr. Short, through a reflector of 
5 2 feet focus, v. Bair, f 140 times. 
8 36 123 ü Total exit by Dr. Blair, through a reflector of 18 inches 
v focus, ma „ Airs 35 times. 


9 FR | Tetal exit r. Shcrt, through a refletar of 2 feet 
37 8547 focus, 3 140 tines. 
The 


4 


r SUD” r r oo oo Ways .- —_— 
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The diameter of the ſun, in a horizontal direction, 
'was meaſured juſt after the tranſit, and found to be 
= 310 30.8“. 

The clock at Savile-Houſe was ſeveral times com- 
pared with my clock in Surry-Street, from Friday 
evening, the 5th June, to Monday evening, the 8th 
June; ſo that I am as ſure of the time at Savile- 
Houſe, as if the obſervation had been made at my 


houſe in Surry-Street. 
N Ja. Short. 


XXXIV. Ob/ervations on the Tranſit of Ve- 
nus, June the btb, 1761, made in Spital- 
Square; tbe Longitude of which is 4 11” 

Weſt of the Royal Obſervatory at Green- 

wich, and the Latitude 51 31' 15” 

North ; by John Canton, M. A. and 

F. R. S. 


Read Nov. 5, 
1761. 


Aving meaſured the diameter of 
Venus, on the ſun, three times, 
with the obje&-glaſs micrometer, the mean was 
found to be 38 ſeconds ; and but & of a ſecond, the 
difference of the extremes . 


* With the ſame micrometer, the diameter of Venus was mea» 
fured, off the ſun, twelve times, March the 29th, 1758, about 
noon; and the mean was 1* 1” 42/7; whence the diameter, at 
the time of the tranſit, ought, by computation, to have been 


'T he 


10 0 10. 


— ——— — _—_ — 
* — — — — ——— — — — — Ce CO : — 
— 3 — — * Inn IE 
— » I ea III — * _— — — 
- 
. 

* 

- 

- 

— 

- 

- * 

- 
— ” 
, . 
* — 
— — —ůůů — — — we — 


- 
- o 
\ 
1 
* * 0 
* 
* % 
* - 
; 
- 
* * 
% — 
0 
* * 
» - 
* — — _— - — ＋2— = — - —_ - ry — 
* 
—— — — 
| * 
* 
. 
. 
* 0 
* 
, - 
* 
1 
. 
l A. 
- 
* 
* * 
. 
- 
. . 
. 
— 
- 
* 
4 N 
. 
” . 
. 
CO 
* P * 


W 


— 


Philos. Trans. Vol. Li TABNL. P-183. 
D : 
F 
T 


- 


. 


; [ x83 ] 
The diameter of the ſun, from four obſervations 
very nearly agreeing with each other, was 31 33” 24 


| 3 
The time, by the clock, of the internal 
contact, was n $ 8 17 4 


Of the external contact 8 35 27 
Of noon - - 11 68 247 

Therefore the apparent time of the firſt 

contact, was - = 

Of the laſt contact 8 


The two poſitions of Venus on the ſun's diſc, [Vide 
Tab. VI.} in chords parallel to the equator, were de- 
termined by frequently meaſuring the parts of ſuch 
chords on each fide the centre of the planet, with 
the object-glaſs micrometer ; which was done with 
difficulty, both on account of the clouds, and the 
teleſcope's not having an equatorial motion. 


Let the arc AT B repreſent a part of the ſun's 
limb; let CFD be parallel to it, at the diſtance of 
a ſemidiameter of Venus; and let OVX and PVY 
be parallel to the equator. At 7Þ 14m 39f A. M. 
apparent time, OV was 14 43”, and VX 5“ 32”. 
At 7h gym 211, PV was 16' 36", and VY I“ 56“. 


Theſe obſervations were all made with a reflecting 
teleſcope of 18 inches focal length, which magnified 
about 55 times. 
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XXXV. Some Obſervations of the Planet 
Venus, on the Diſt of the Sun, June 62h, 
1761; with a preceding Account of the 
_ Method taken for verifying the Time of 
that Phenomenon ; and certain Reaſons for 
an Atmoſphere about Venus: By Samuel 
Dunn, 


Read Nov. 5, 


1761. 


S ſoon as I heard, that ſeveral ma- 
thematicians were to go abroad, 
and obſerve the tranſit of Venus over the diſk of the 
ſun, from foreign parts, I purpoſed to obſerve the 
ſame at Chelſea, and to compare my obſervation 
with the more accurate ones, which I 
would be made at the Royal Obſervatory at Green- 
wich. Suppoſing, that if my obſervation at Chelſea 
was made with equal care, and as good inſtruments 
for aſcertaining time, as the inſtruments to be uſed 
by the obſervers abroad, it might be uſeful, as a kind 
of proof, how exact the obſervations had been made 
abroad, where the obſervers had leſs conveniencies 
for aſcertaining time, than at the Royal Obſervatory. 
Mr. Dollond (a member of the Society) had, 
ſome time before, newly ground, and fitted up for 
me, a Newtonian reflecting teleſcope, fix feet in 
length; which ſo far exceeded tion, that by 
it the Reverend Mr. Maſkelyne (who is now at St. 
Helena) and myſelf, had ſeveral times obſerved how 
long Jupiter's ſatellites dwell on the limb of Jupiter, 


entering on the body. And I was provided with 2 
eight- 


ſ x85 J 

Schu- day dock, having a ſecond-hand, an iron 
dulum, and an adjuſting ſcrew at its bob. 251 
Altitude inſtruments of wood and braſs, adjuſted 
by ſpirit levels, had engaged my attention; but having 
2 of theſe defective, by comparing their 
reſults with meridian altitudes, and the time by the 
clock ; and having many times examined the clock by 
double altitudes of the ſun, taken with a Hadley's qua- 
drant, having a nonius to minutes, and an artificial ho- 
rizon of ſweet oil in a tea- ſaucer, I determined to de- 
pend on ſuch an inſtrument and horizon, for aſcer- 


taining the error of the clock, and correctneſs of my 
meridian. 

An artificial horizon of water, and even of quick- 
filver, I had found to be too eafily diſturbed, and 
therefore had, ſome time before, introduced oil, and 
found it vaſtly preferable. And in taking altitudes, 
I always obſerve, when the fun, or other celeſtial 
body, is as near the prime vertical, or eaſt and 
weſt azimuth, as poſſible; and generally take either 
five double altitudes, half a minute of time aſunder 
each, or three double altitudes, a minute of time 
aſunder, dividing the ſum by either ten or fix, as the 
caſe is, for a mean ſingle altitude, correſponding to 
the mean time of thoſe obſervations by the clock. 
And in taking the ſun's tranfit acroſs the meridian, 
I take a mean of the times of appulſe to ſeveral par- 
allel and equidiſtant lines on each fide of the meri- 
dian, and it generally gives the tranſit to leſs than a 
ſecond of time. x 

The daily tables of the ſun's declination, equation 
of time, &c. which I uſe, are thoſe in the epheme- 
rides of the Abbe de la Caille; and the latitude of 

Vor. LIL -_ - "_— my 
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my is gie 29” N. and 41” of time weſt of 
i fees 2 han between the phyſic- 


e 


maths, clock, the made © 
year, weee as follow:; via. 


g the quadrant, 
times of the 


2s ſun's uppes limb 


egree. 
2d January 1761. Altitude ſun's limb on 
= meridian 77 20” 4 Error 3 calculation 3/” 
a 
18th February 1761. Altitude fin's upper limb 
on the meridian 27* 22/ 45. Error by calculation. 
of a degree. 


6th Fe I. a on * the- 
clock, 3 1 Error . * 
„ mo 

11 1761. at ro” 20; per 
elock. Altitude 2 upper limb 20% 23”. * 
ef clock o/” of time. 

11th Fe 1761, noon, ſin on meridian, per 
clock, at 12 14” 44 Error by equation table o”” 
of time. 
Iich February 1761, afternoon, at 6 37, 300% 
per clock. Altitude ſun's upper limb 6* 37” 30”. 
E of elock of time. 


A great 2 of others were made, although not inſerted 
in this paper. 


From 


WAA LL 
From 18th Feb 


ruary to 11th March, the clock 
Had gained of equal time 37% which is near 2” of 
time per day. | | 
11th March to 1oth April, the clock had gained 
of equal time 15”, which is near 3” of time per 
2 June, afternoon, at 4* 52 per clock. Altitude 
ſun's centre 27* 400 14, which is near 3 of time 
per dav. x | a 
. afternoon, at 50 40 per clock. Altitude 
ſun's centre 24 297 5//, which is near 3 of time 
„ afternoon, at 5 20” per clock. Altitude 
ſun's centre 23 45” 53”, which is near 3 of time 
Pr th Ji de, noon, ſun on the meridian, per clock, 
at 12* 59 32”, which is near 37 of time per 
Theſe latter obſervations, ſhewing the gain of the clock 
3/” of time per day, ſurprized me, as being contrary 
to my expectation ; for the clock had loſt two or three 
ſeconds per day in winter, and therefore, I concluded 
it would loſe more in the ſpring and ſummer, by the 
lengthening of the pendulum ; but it happened quite 
the contrary, and the cauſe thereof I could not de- 
For aſcertaining the diameter of Venus, and alſo the 
poſition and diftance of the folar maculz from Venus, 
I had cauſed to be conſtructed an inſtrument *, much 
like one which has been already deſcribed to the So- 


— ͤà— — 
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* A | 
; Bb 2 | ciety, 
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3 for chat inſtrument; namely, EF 
G& and GH, two filver wires par- 
* \, 8 alle! to the diameter A B, and 
mM 3 30 AB 
II el wires EF. AB, and 
H, being fixed, whilſt the 
* * moveable wires CD and IX 
— e, as IL C for intercepting the 
eter #271 1 of V enus, whilſt CD was perpendicu- 
lar to AB, and the planet was divided into two equal 
by the wire EF. This micrometer was placed 
in the cye-picce of a two feet Gregorian teleſcope, 
which magnified 55 times, and through the field of 
view, of which the ſun paſſed in 118 ſeconds of time. 

I bad two eye-glaſſes to the fix feet Newtonian ®* 
reflector; one of which, being fix tenths of an inch 
focus, magnified 110 times; and the other, being 
three tenths of an inch focus, 220 times, 
or four times that of the Gregorian reflector. The 
Jt. of; thais tap, glaifs 1 purpoſed to truſt to, 

ving often 1 its ſuperiority in viewing 
the occultations of Jupiter's ſatellites and the ſolar 
maculæ. 

The idea I had formed of the internal contact was, 
that the planet would touch the edge of the ſun in an 
inſtant, like two drops of quickſilver meeting on a 
plane, and that in an inſtant the black contact would 
appear; but in this I was deceived, the particulars of 
the phznomenon being as follows; viz. 


* 'The diameter of the creat ſpeculum of this teleſcope was ſix 


Inches. 


| June 


* * 
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June 6th, a cloudy morning; till about fix o'clock, 
when the clouds began to diſſipate, but not enough 
to afford a'plain fight of Venus on the fun, till more 
than half paſt feven, and the planet got nearer the 
limb of the fun, than I had defired to ſee it firſt on 
- By repeated trials, the time in which the planet 
was paſting from the internal to the external contact, 
with the wire of the micrameter was 34 ſeconds of 
time, and the angle I CL of the angular micrometer 
' was Be. 095! 2 1 At d oof 
With the fix feet Newtonian reflector, and its 
magnifying power of 1 10, and alſo of 220 times, I 
carefully examined * the ſun's diſk,: to diſcover a fa- 
tellite of Venus, but ſaw none; for I had a very clear 
dark glaſs next my eye, and the fun's limb appeared 
moſt | y defined ; N 
umbra + appeared rou enus, by which its 
limb was 5 nerfectly defined, and at the diſtance of 
about a fixth part of Venus's diameter ,from its edge, 
was the darkeſt part of Venus's phaſis, from which'to 
the centre, an imperfect light increaſed, and illumi- 
At 8 16” per clock, I was to obſerve the 
internal contact; and as Venus drew nearer to the | 
limb of the ſun, the penumbra near the limb of Venus 


1 
— 


After the tranſit, till two o'clock. aſternoon the fame day, 
I continued, obſerving the diſk with this teleſcope, but ſaw no 
ſatellite paſs over the fun. | 
+ This penumbra could not by any means be made to diſap- | 
pear, although I tried to make it vaniſh, by altering the focus [ 
of the teleſcope a great number of times. | | | 

4 This could not ariſe from any imperfeQion of the teleſcope, 
as the folar maculæ appeared fharply defined, as through a re- 
fractor. eie | : 


became | 
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became darker, and threatened to obſcure the point of 
contact at the inſtant it would happen; the circum- 
ſtances of which, for each of the moments of time, 
are im y dehneated, on account of the nearneſs 
of the lines, but more deſcribed as follows; (a 

ri t line repreſenting that part of the fun's limb near 
the contact and an arch the ap- 
proaching limb of Venus, ſor each three ſeconds of 
time, from the loſs of the thread of light.) 


A diagram, repreſenting the approach of Venus to 
the ſun's imb. for each three ſeconds of time. Lid 


Tab. vg a 
In this , the black ſegments ns 

them, rp 
em, repreſent a ſmall. 
a Cock glaſs; 
* 


of the fun's limb, as ſeen 
intermediate ſpaces white, 
n-wonks, (for each ſecond of time 


No abr light "VEN the 
imb of Venus and that of the ſun. | 

penumbra, or diminution of 
$ 43 iy c 


20 = OM 
Penumbra almoſt brown, and the 
8 16 44 thread of light very narrow, and 


almoſt loſt. 

.C.Penumbra brown, and the thread of 
-8 16 453 
3 16 463 


light i + the contact point indiſtinct, 
or lo 


Penumbra more brown, and the ack 
the ſmalleſt poſſible. 5 
| 


IR os 
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Penn mbra dinelt black, and the touch 


„ +a 
At 8 16 47 
8 16 48 
8 16 493 


a little broader. 

Slight black in the point of contact, 
and the edges a little broader. 

True black in the point of contact, 

and the edges a little broader. 

[i Here I concluded with my- 
| ſelf, that obſervers would 
differ in their judgments 


8 16 50 


8 16. cx a—_ about the moment of con- 
8 16 8 More | ta, ſome ſeconds of time, 
2 or that ſome would eſti- 


mate the contact ſooner 


From theſe obſervations, I concluded; that tlie 
thread of light in the point of contact was ſo obſcured, 
as to be undiſcernible at $*-16/ 46/7, and that true 
black did not ſucceed. in-the fame point, till 3 after, 
2 8 167 49 nN — theſe pro- 


» * : 
eſcapes, the time -im which the thread of Sake was: | 
n x34 = Ix 
ypc (66 —⏑⏑ — 
l and hence an error, or rather difference, . 


leaſt apparent dent 1 in the ſun $ r x 
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T. concluded, that the real internal contact 
_ 16” 47” by the clock; - which makes 
8b 16” 11/” equal time, and $* 18 277 4 t time, 
at Chelſea; and 8 18” 43” apparent time, at Green- 


Whilſt Venus was on the ſun's limb, no * 


diſk ; and therefore, I A there muſt * an 
ch * * Venus, which, receiving weak im- 
ight between the limbs of Venus and 
qr 1 the uncertainty of aſcertaining 
e as above de- 
ſcribed ; and —_— es Newtonian reflector ſhewed 
objects clearer e generality of _—_— re- 
flectors, 1 concluded, that the aforegoing | 


. leaſt dent * 96 black, a £ « 
fan's limb. 6/7, the limb was reſtored 
to its perfect _ * having been a ſmall trem- 
bling light, between the narrow watery border of 
Venus and the vaniſhing point Ten in the ſun's 
lib for theſe two ſeconds of time. From — 


of the a 8 RY as the ſy. This was 
verified by a two feet Gregorian — in the contact above- 

mentioned, and poſſibly may have occaſioned greater differences 
in eſtimating the contact, wich leſſer — to no leſs than 

half a minute of time. ; 


extern al 
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external contat at Chelſea was 8* 34” 30” equal 
time, and 8* 367/21“ apparent time; which makes 
N 37/ 2“ apparent time at Greenwich. 4 
From the aforegoing circumſtances, it appeared to 
me, that the external contact was more eaſily to be de- 
termined than the internal one, which was contrary to 
what I had before z and becauſe the point 
of contact muſt have a through ſuch a te- 
leſcope as I obſerved with, in its proper colour, dark 
or black, ſooner than through a ſmaller magnifying 
power of equal light, I concluded, that, through my 
teleſcope, the internal contact was viſible, ſooner than 
through a two foot reflector, ten or twelve ſeconds of 
time. | 
And, conſidering the aforeſaid penumbra, or bor- 
der of partial light, ſurrounding Venus, as an atmo- 
ſphere of that planet, with the time of its vaniſhing, 
25 ſeconds of time; and reducing this to the diameter 
of Venus, with due allowance for the oblique direftion 
over the ſun's limb, the atmoſphere of Venus comes 
out 8; thirds of a degree, which is nearly about 
re part of Venus's diameter; which diameter being 
nearly equal to the earth's diameter, the atmoſphere 
of Venus comes out nearly 50 geographical miles. 
As theſe obſervations were made with care and at- 
tention, I have lain them before the Society only; 
and the more readily, as they reconcile a ſeeming con- 
tradition in Mr. Short's ® numbers of the internal 
. contact ; 


*** 2 4 — — — * ” ny . — — 


It having been 3 ſeconds of time from the inftant when the 
thread of light between Venus and the ſun became fo indiſtinct, 
as not to be properly termed light, to the inſtant when the black 

Vor. LII. Cc contact 


1 


141 
contact; and, whilſt I am very certain with reſpect to 
the perticulare of the external contact, cannot deter- 


autdbers, or any other s. 


Samuel Dunn. 


„ When the Feb of Venus was almoſt clear 
of the fiin's diſk, I perceived a difficulty would 
occur at the laft contact, as the limb of the ſun, 
and alfo that of Venus, which was to make the 


— 


— 


. 
* 


. cantagt appeared through a teleſcope magnifying 220 times, the 
limits of time in which it continued in a like apparent ſtate, by 
a_tolaſcoye magnifying ] 45] times, may be ſuppoſed to have 
3 ſeconds of time; Savile-Houſe is 20” 
been 4 A eg and as | Oe fe ” 30, jeſt. 
n the black F by the above F 7. with 
2 s teleſcope at Savile - Houſe 18 18“ 
the teleſcope at Green wieh ) | was at { © 18. 58 | the 
obſervations at thoſe places being g 1 And, for other 
may be ſuppoſed to have 


mine why they differ from that ingenious obſervers 
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ternal angle „enn, 
would be but an 3 


fine of the dent in the ſun's limb was but a 
fourth part as large in one teleſcope as the other, 


and the laſt contact vaniſhed in about 2+ ſeconds of 


time, the laſt contact might poſſibly be > liimated, 
a 


by a two feet G twice 


a ſix feet Newtonian » which allowance 
being made, the apparent tinas of the two on- 
tacts, mung 
— 4 


ervatory | 
— — 9 18 . external contact 
The am have been 


8˙ 37 2. 
publiſhed of the obſervations made at Green- 
wich being, internal contact 8» 197 0%, exter- 
nal contact 80 37 of”; 
each within five of time, 2 
ſwering to about a 50 part of the ſun's di- 

ſtance from the earth. WEE 


4 — — * —— 


* As the ſpherical angle of contact in the limb of Venus, and 


alfo of the — was four times as in one teleſcope as in the 
other, the ſum of both is eight times; which, being diminiſhed 
by four times the apparent magnitude of che verſed fine of the 
leaſt viſible dent in the one teleſcope, 
teleſcope, leaves the one double to that of the other. 
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regorian 
24, or 5” or 6“, ſeconds of time later than with 


and the difference in 


what it was in the other 
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XXXVI. An Account of the Obſervations 
made on the Tranſit of Venus, June 6, 
1761, in the Iſland of St. Helena: In 
a Letter to the Right Honourable George 
Earl of Macclesfield, Prefident of the Royal 
Society, from the Rev. Nevil Maſkel yne, 
M. A. and F. R. S. 


My Lord, 
Am ſorry I cannot have the honour of 
* gratifying your Lordſhip, and the 
Royal Society, with an account of a- more complete 
obſervation of the tranſit of Venus, than what I here-- 
with tranſmit to From the very cloudy weather, 
which prevailed here for the whole month preceding 
the tranſit, I, indeed, almoſt deſpaired of obtaining 
any fight of it at all. 1 was, however, fortunate 
— to obtain two fair views, though but of ſhort 
38 of this curious celeſtial phænomenon. 
The firſt was a few minutes after ſun-riſe, when I 
was ſurprized not only at ſeeing Venus fo very large, 
but alfo ſo much nearer the ſun's limb; than I had 
reaſon to from the beſt grounded calculations ; 
which laſt circumſtance foreboded, that ſhe would 
make a more ſpeedy exit from the ſun's body, than 
the fame calculations allowed; which accordingly 
happened. At this time, her limb, as well as the 
ſun's, appeared exceedingly ill defined, which was 
no more than what one might naturally expect, from 
their great proximity to the horizon. * 


' Read Nov. 5, 
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This alone was ſufficient to prevent my making any 
obſervations, at that time, which could admit 5 
exactneſs, if the clouds had not tly come up, 
and totally deprived me of the fight of Venus 
and the ſun. In this manner the ſkies continued un- 
favourable for about an hour, when they grew agam 
extremely clear, and I had the pleaſure of ſeeing Venus 
appear as an intenſely black ſpot upon the ſun's body, 
and perfectly well defined. At this time, I meaſured. 
the diſtance of the neareſt limbs of Venus and the 
fun from each other, with the curious object- glaſs 
micrometer adapted to the reflecting teleſcope, ac- 
_ cording to Mr. Dollond's ingenious invention. This 
diſtance was 1” 444 at 7* 31® 57 apparent time, 
or 7 29" 15% mean time. I think it proper to 
notice, that though Venus's limb and the ſun's ap- 
peared as well defined, as could be defired ; yet, when 
the artificial internal contact of Venus's limb with 
the ſun's was made, in order to meaſure their di- 
ſtance, Venus's limb alternately dilated itſelf over, 
and contracted itſelf within the ſun's limb, by a ſmall 
ſpace. I endeavoured to take it in the middle of this 
vibration; but I beg leave to refer it to your Lord- 
ſhip's opinion, whether, if the real internal contact 
had happened at this time, it could have been ob- 
ſerved, in ſuch circumſtances, to that degree of exact- 
neſs, which the great Dr. Haltey hoped for; and 
whether, on occaſion of the next tranſit, which is 
to happen eight years hence, it might not be conve- 
nient, that the obſervers ſhould endeavour to place 
themſelves on ſuch parts of the globe, as that "they 


may not ſee Venus on the ſun's body, very near 


the horizon, but rather vhen they are both elevated 
£3 
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to conſiderable. heights; which will afford them a 
greater chance of making their obſervations free from 
clouds, which uſually — as well as of 
making them to ady: 

Preſently. after I meaſured the diſtance of 
Van tom the fin's Bak, @e cane romance, 
and prevented me, not only from making any more 
obſervations of the ſame kind, or meaſuring Venus's 
diameter, but alſo, what was of much more conſe- 
quence, from obſerving the laſt internal contact of: 
Venus from the ſun's limb, which was the principal 
— About 23 minutes after eight, the 
clouds „ 
Ne es. prong rn 
ance to be ſeen of Venus, though I thought myſelf 
rr 
contact, as all the calculations make the end to hap- 

pen much later. 

Mr. Waddington took the of Venus and 
the ſun's limbs, acroſs the horizontal and vertical wire 
of the equal altitude inſtrument. All the obſervations, 
which he was able to make, are as follow : 


181338 

time, in 

H. M. 8. 

7 24 1 Os lower limb at horizontal wire. 
2 1 2 5 centre at vertical wire. 


2 's centre at the horizontal wire. 
2's limb touches vertical wire. 


ds ſubſequent limb at vertical wire. 


77 121 
32. "9% 


* 
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H. M. 8. 95.297 4 

7 31 56 o©'s lower limb at horizontal wire. 

32 17 28s centre at the ſame. 
oss weſtern arid ſubſequent limb at ver- 
33 5F tical wire. 
es upper limb at horizontal wife. The 
obſervation of this limb' of the ſun was 
C but indifferent. 
N. B. As the teleſcope inverts, the obleryations, a 


- uſbal, are ſet down according to the appear- 
ance. Io 975 


I heartily with the other attenders upon this rare 
celeſtial phznomenon may have had a more fayour- 
able opportunity of making their obſervations, thin I 
have had. But as it is tb be feared, that our other 
obſervers, Mr. Maſon and Mr. Dixon, by the n 
tunes they have met with, have not been able to make 
their obſervations at Beneoolen, as was propbſed; 1 


— 
4. 


humbly hazard my opinion, and ſubinit it to your 


Lordſhip's better judgment, whether the difference 
in the total duration of the trafifit of Venus over the 
ſun's diſk, obſerved in amy two places, where, it is 
likely, obſervations have been made, will be great 
enough to enable us to infer the ſun's parallax with 
ſufficient exactneſs, or even nearer than it is known 
already. So that I am afraid we muſt wait till the 
next tranſit, in 1769, which is, on many accounts, A 
better circumſtanced than this, before aftronbiners 
will be able to do juſtice to Dr. Halley's noble pro- 1 
poſal, and to ſettle, with the laſt and r A = 
of exactneſs, that curious and nice element in aſtro- 
nomy, the ſun's parallax, and thence determine the 
5 | true 
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true diſtance of all the planets front the ſub, and 

Your Lordſhip will excuſe me, that I do not at 
preſent attempt to deduce. any conſequences from the 
above obſervations, not only as I am in want of others 
correſponding to them made in other places, but alſo 
as I am not yet able to ſettle the longitude of this 
place to ſufficient exactneſs; though I am of opinion, 
it cannot differ much from that, which Dr. Halley 
hath aſſigned to it. I have not yet been able to get 
one obſervation of an eclipſe of Jupiter's ſatellites, 
though I have not failed, on my part, of being ready 
to ſeize any opportunity, if it had offered ; the very 
cloudy weather, which prevails at this time, which is 
the winter here, depriving me not only of theſe, but 
alſo almoſt all other obſervations. 

I cannot conclude, my Lord, without making one 
remark, that if the late noble Dr. Halley were now 
alive, he could not receive greater pleaſure from ſee- 
ing the obſervation of the tranfit of Venus undertaken 
by aftronomers of different nations, conformably to 
his propoſal, than from finding it ſo warmly eſpouſed 
by your Lordſhip, and the Royal Society, to whom, 
as a body, whoſe care it would be always 
to watch over the intereſt and advancement of ſcience, 
he particularly recommended it. Nor can the learned 
world but look upon themſelves as highly indebted . 
to your Lordſhip, for that noble zeal, which you 
have manifeſted for the improvement of aſtronomy, 
in ſetting forward, and promoting, theſe literary ex- 
peditions, which tend to the benefit of mankind, and 
the honour of our native country. 
Taking 


4 201 L 
Taking things in this Fan © 
res Junge for was 4 unworthy the attention 
— Matty. — who fo 
nobly ſupported us in defraying the expences of theſe 
itions; for whoſe m 2 

to retain the higheſt reſpect. 
Unfavourable circamſtances may, peckaps, have 
vented us from reaping all the benefit, that might 
hoped for from theſe undertakings; but they can 
never deprive us of the ſatisfaction of thinking, that 
we have done all, that lay in our power, to anſwer and 
fulfil ſuch noble and important views. I have the 


honour to be, 


My Lord, | 
Your Lordſhip's 5 
moſt obedient, 
and devoted 
humble ſervant, 


Nevil Maſkelyne. 
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 $T11917 yam Dn eil eich & gait anti. Tt: 
VH. Ar Are of the fame Tranſit ; 
. by the Reverend My. Richard Haydon: 
bn @ Laiter to John Bevis, M. D. 


To the Reverend Thomas Birch, D. D. Secretary t 


' the Royal Sg. 
Dear Sir, | 
Read Nov. 12, I Send you incloſed, the Reverend Mr. 
WM. Haydon's obſervation of the late tranſit 
of Venus; and ſhould have waited on you with it long 
ere now, as I promiſed, but that I unluckily got a fall, 


which till confines me at home. I preſume this obſer- 
vation may deſerve the notice of the Society, as the beſt 
circumſtanced of any I have yet ſeen made in England: 
for ſeveral of the phaſes are earlier than thoſe at Green- 
wich, or ours at Savile-Houſe, taken with a teleſcope 
of Mr. Short's, armed with Mr. Dollond's new mi- 
crometer, and his time accurately aſcertained. 

Dear Sir, 

Your moſt obedient 
ad nd affeQtionate 


humble ſervant, 
J. Bevis. 


By many compariſons of different obſervations, 1 
make Mr. Haydon's latitude to be 50% 267 55”, 
and his longitude weſt of London in time, 16 mi- 
utes 10 ſeconds nearly; though he, from a me- 
morandum he made ſome years ago, ſuppoſed it 
near two minutes more. a 

1 a 


- 


Clerkenwelt-Clofe, 
Nov. 12, 1761. 


, 


Should, with ure, have purſued, in ever 
I particular, — — rh os = to — 
in obſerving the late tranſit of Venus, but, unfor- 
tunately, had it not in my to do ſo. The low 
fituation of my houſe, and a ſmall hill at a diſtance to 
the N. E. of it, would not allow me, even from my 
garret windows, a view of the ſun, till it was 11* or 
120 above the horizon. By this mus, + wha de- 
prived of an o nity of making two. e pri 
cipal obſervations. It | almoſt half an have he 
five, when I could firſt get a fight of the fun. I was 
in hopes, from what you had wrote me, that the 
planet had not at that time its neareſt diſtance 
from the centre; but had ſoon the vexation to find 
myſelf diſappointed. I, however, continued to ob- 
ſerve the diſtance of Venus from the limb of the ſun, 
with as much accuracy as I could, an account of 
Which you have on the next leaf. I think there can- 
not be an error of more than two or three ſeconds in 
the time of the interior contact, and not one of the 
total egreſs. | 

It was but two days before I received the favour. of 
your letter, that I came down ſtairs for the firſt time, 
after a fix weeks ſevere fit of the gout. During my 
illneſs, my clock was run down, and ſtopt. 1 im- 
mediately ſet it going again, as nearly to the time as 
I could then gueſs. The next day, being the firſt of 
this month, at night I obſerved the tranſit of a ſtar 
over the horizontal hair in the teleſcope of my 
Dd 2 quadrant. 


- 
o 
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t. The third day, I repeated the fame, and 
again laſt night: by which you will ſee my clock 
3 enough. Thurſday, the — 
was ee Pre dogrr Firm 
and . Fearing the night following mi 


the ſame (as it unluckily did), 264 tht 1 ihoulR noe 
be able to take the equal altitudes of any of the ſtars 
had 


before and after they the meridian, I ob- 
ſerved, on Friday, ſeveral correſpondent altitudes of 
the Yor limb of the fun, in the morning and after- 
noon ; by which the time may be preciſely enough 
N. At the bottom, I trouble with an 
account of theſe obſervations, as alſo of foine made 


the day following. 
It gives me much concern, that F cannot — 


anſwer your expectations, in a more perfect and ſatiſ- 
— manner; but, I aſſure you, Sir, I did every 


. for that purpoſe, and ſhould moſt 


embrace. Ne of teſtifying the re- 
2 you. x11 preſent my compliments. 
: 5" Short ; and 1 


— a 
R. Haydon. 
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Correſpondent altitudes of the upper limb of the ſan, 


June the 5th, 1761. 


Altitude. A. M. P. M. 
o 4 
24 7 
25 © 
31 © 
Ju 8 
41 5 44 $3 : 
42 40 8 49 92 8 
By the above, my clock too faſt in apparent time 
9 34% 
June 6th, upper limb of the ſun. 
Altitude. | A. M. P. M. 
a. . Be RG 
41 24 | At 8 40 57 | 3 38 38 
42 49 | 38 49 13 | 3 39 13 


44 10 8 59 © 
By theſe, clock too faſt g' 40. 


3 20 20 


* 
I - 
— + ————_—cgYgc<gqpqYvy.©vuvu 


1 Iune 6th, 1761. 
5 Angular value. 
n 1 Inch. Ten. Pta. ö " 
Diameter of © = 3 20.3 = 31 31.5 
Diameter of yz O 10.0 — © 59.0 


Neareſt diſtance of- Venus from the limb of the ſun. 
N. B. The diameter of Venus is included. 


cromet.|Angular value. 


3 
1 23/5 58. 


5 
45 1125 38.7 


to be deducted for the 


Obſ. 
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By my clock. Micromet Angi 


Ls 


KD * 


* 


6 13 2145 5 17/5 15.1 

6 31 2445 © 1304 2. — — 
6 54 54 © 4 224 22.0 

7 28 190% 3 3]3 0.5 


8 10 oOo Internal contact. 
8 29 3 Total egreſs. 


8 


Ir 
K 
: 


Sar eraſed we ban of my cc. &c 


. * ww 

118 7 - 1 
3 u 

U 35 3608 [10 15 53 


N. B. Mr. Haydon informs me, in a ſubſequent 
letter, that on comparing his obſervations 
ec with thoſe made in London, his interval be- 
« tween the internal contact and total egreſs, 
« was confiderably longer than any of the 
- « others. Wherefore, he examined his notes 
again, but could not find he had made any 
„ miſtake in tranſcribing them.” He adds, 
that being obliged to obſerve from an 
« window, his regulator being fixed below, 
« but within hearing, he got à lad, of about 
« fourteen, whom he ſtrictly charged to be 


particularly attentive to the ſecond ſhewn mY 
| « the 


tati Regie 
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« the clock, whenever he ſhould call to him; 

c in which reſpect, he is of opinion, he made 
<« no miſtake, though, poſſibly, he might make 
C one with regard to the minute, by ſetting down 
« one too many at the ; Which he. now 

S thinks there is ſome cauſe to believe he did.” 


J. B. 


— 


XXXVIII. Obſervations on the ſame Tranſit ; 
and on an Eclipſe of the Moon, May 8, 
1761; and of the Sun, on the 3d of June 

1761: In a Letter to the Rev. Thomas 
Birch, D. D. Secretary to the Royal So- 
ciety, from Mr. Peter Wargentin, Secretary 
zo the Royal Academy of Sciences in Sweden, 
and F. R. &. = 

Read Nov. 12, Itteræ hiſce incluſæ, ad te et clariſ- 
os | imum Dollondium ſcriptæ, quas 

amicus meus, Dominus Klingenſtierna ( principis 

Suec. hæreditarii ) tranſmittendas mihi tra- 


didit, occaſionem mihi ſuppeditant, paucis te invi- 


ſendi, tibique communicandi obſervationes nonnullas 
aſtronomicas, nuper à me habitas, in obſervatorio 
Stockholmienſi, cujus elevatio poli eſt 59 200 31”, 
differentia autem meridian. ab obſervatorio Greno- 
vicenſi 10 12 1”, 

Si illas dignas judicaveris, quæ illuſtriſſimæ Socie- 
tur, crit id mihi gratiſſimum. Quice 

qui 
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quid fit, me tua in ſcientias merita _ facere =” 
fiteor, et fincero cum affectu ſum, 


Reverendi nominis tut 
Cultor ſtudioſiſſimus, 


Petr. Wargentin, 
Stockholmiz, , 
| die 9 Fun 3761, Acad. * Scient. Saec. Secret. 


| Eclipſes Lune totalis, die 18 Maii Jr anni, obſer - 
vate, quadam momenta. 
2 p- 0 
Enumbra denſa in margi eLu 
P — — . ho. reg 9 17 30 * 
. r 
Grimaldus totus im — - 9 35 50 


mergit - 
Schickardus totus abſconditur - - 9 38 48 
Galilzus occultatus in umbra _— 9 39:47 


Gaſſendus deliteſcit = -. = = 9 43 28 | 


Ariſtarchus umbram ingreditur -' 9 48 10 

Tycho incipit immergere - 9 51 5 
totus abit- - 9 52 16 

Copernicus incipit tenebris and 9 54 16 


— — totus fere abſconditus - 9 55 48 
Eratoſthenes immergit - - - - 10 4 0 


Umbra ad Platonem - - 10 14 53 
Archimedes evaneſcit - - - = 10 15 26 
Plato totus eſt in umbra - - 10 16 50 
Plinius ſe ſubducit - 10 18 31 


Proclus hæret in margine umbræ 10 20 38 
Vix apparet veſtigium Procli 10 30 28 
Mare Criſium incipit immergere - 10 31 30 
Idem totum tenebræ occuparunt - 10 35 24 


Immerſio Lunæ totalis 1 in umbram 10 41 — 
erius. 


Vo I. III. Ee Margo 


[ 2e 


Margo tamen Lunæ, qui ultimus immerſerat, ſatis 
clara luce conſpicuus fuit per 5 vel 6 temporis minute, 
et referebat nudis oculis ſpeciem ſtellæ ſecundi ordinis. 
Hora autem 100 ga” ille ipſe margo, cum tota reliqua 
Luna, ita prorſus diſparuerat, ut nullum ejus veſti- 
gium, vel nudis vel armatis oculis, ſenſibile reſtaret, 
cœlo licet ſereno, et ſtellis vicinis in tubo conſpicuis. 
Sub ipſa quoque immerſione, illa Lunæ portio, qua 
in umbram inciderat, penitus evaneſcebat, aliter ſane 
quam fierĩ ſolet etiam in eclipſibus Lunæ centralibus; 
plerumque enim Luna, quamvis in medio umbre, 
apparere ſolet lumine quodam lubobſcuro, per mo- 
ſphzram reſractoo . 

Antequam autem Luna fic diſpareſceret, . 
verti ſtellam (Libræ) in vicinia marginis orientalis, 
quam 8 mex occukatura videbatur. 


Eam o feudio profecutus vidi demum, 2 
oculi its eitius, exſtingui occultatam 9 39 
Ejuſdem ſtellæ emerſio contigit — DE 43 28 


h IT FF 


11 43 8“ et — — 


Emer gebat a & parte b poet inviſibili: ejuſque 
ſub Lak yang berealior 5 erat diametre Lune 
horizontal. 

Poſtquam Eanam . diu quagviſſem. reperi 
tandem tubo bipedali, hora 11 39”, vix ſenfibili luce 
circa marginem orientalem ſuffuſam. Hora 11* 4” 
ejus quoque veſtigium aeutioribus ſe offerebat oculis, 
inſtar tenuiſſinæ nubecule. Pluſquam dimidius autem 
Lunæ diſcus occidentalis manſit prorſus invifibilis, et 
erant limites inter viſibilem et inviſibilem partem valde 
tortuoſi; circa margines autem Lune erat lumen illud 
mtenfius et magis extenſum, quam circa centrum. 
Cœpta vero emerſione, quidquid nondum emerſerat, 
plane viſum non feriebat. | Lune: 


{ 8x } 


Lunz margo..juxta Grimaldum lucidior 


, "Y 


I2 I 
exſplendeſcete cepit = = = = J 3 
Initium emerſianis vere circiter. - - 12 15 © 


Grimaldus incip 
totus luci reltitũtus — — 
Galilæus promintſtt T 
Ariſtarchus apparet „„ CO 

jam fotus eſt illuſtriss - 
r nucleus lucem adſpicit- 
Tychonis nucleus incipit eluctari tenebrĩs 


—. · 


0 — ——totus evaſit * 


P prorepit „j SS 0 
Promontorium acutum incipit prominere 
Mare Nectaris totum emerſit 3 
Snellius emergit — 4 3 
Totum Mare Crigum luci reſtitutum — 
Langrenus porrigit latus = - = = = 


Finis vera eclipſeos circiter - - - = 


Non niſi penumbra i in Luna eſt refidua 


z 3 


12 19 32 
12 20 37 
12 22 2 
I2 22 47 


12 37 40 
12 44 35 
I2 45 52 
13 O 47 
13 6 50 
os 
13 12 31 
13 17 26 
13 18 5 
13 21 


13 23 0 


Obſervationes hæ habitz ſunt cum tubo 9 pedum. 
Dominus Strömer, aſtron. prof. Upſalienſis, ſociam 
mihi in obſervanda hac eclipſi commodavit operam, 


menta 200 
dem fere tardius notavit. 


Eclipfs Solis, die 5 Junii. 
Sol ortus eſt hac die quarta fere af / 


metri horizontali parte mulcta- 
tus, V 


Finis tantum hujus eclipſeos _ 
I2 32 
Tranſitus 


que obſervari potuit ; contigit ille 
Ee 2 


uſus tubo 5 pe pedum. Ille pleraque immerfionis mo- 
vel 30“ citius, emerſionis autem tantun- 


MH 


3 0 o mane, 


12 1 I 37 
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Tranfitus Veneris per tum delia die 6 pn. 


| | STEW , MH 
Venus jam aliqua ſui parte dif » | 
3 — ah „ A. M. 
Propter vehementem marginum 


Solis undulationem, primum 
contactum exteriorem accu- 
ratius notare non potui. . 
Contactus interior, vel immerſio | 
_  totalis, meo quidem judicio cn 3 39 23 


tipit = - = = = = 


At Do. Klingenſtierna contendit, 

eum Pau contigiſſe 3 39 29 
Initium emerſionis, contactu inte- 

riore, certè mihi apparuit 
Idem contactus ex obſervatione Do- 3 
mini Klingenſtierna 5 93 
Finis emerſionis vel contactus 225 8 6-wet 6 

mus, ex judicio Di Klingenſtierna he ; 
Meo autem, neutiquam ante - 9 48 9 


Ego hac occaſione adhibui tubum 20 ped. Suec. 
cum oculari, focum ad 3 digit. diſtant. habente. 

Dominus autem Klingenſtierna uſus eſt novo illo 
excellentiſſimo tubo Dollondiano 10 pedum, cum 
oculari medio, vel mediocriter objecta ampliante. 

Reliquas meas obſervationes circa hunc tranſitum 
nondum in juſtum ordinem redegi. 
Diameter Veneris in Sole erat quamproxime 5”. 
Notatu dignum eſt, quod margo Veneris, qui jam 
emerſerat, conſpiciendum ſe præbuerit etiam extra 

Solem, 


9 30 8 
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Solem, debili quadam luce, idque ſub tota fere emer- 
fione, in hunc fere modum. 

Sive illa in margine Veneris apparens, 
inflectioni radiorum Solis, - five refracti- 
oni in atmoſphzra Veneris, fit tribuenda, 
diſquirant alu. 


— 
1 


q R 
* 
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. »” w 


X XXIX. An Account of tbe O pervations 
made on the ſame Tranſit in Sweden: In 


a Leiter from Mr. Peter Wargentin, Se- 


cretary to the Royal Academy of Sciences in 
Sweden, and F. R. S. to Mr. John Ellicot, 


F. R. S. Tranſlated from the French. 


SIX. Stockholm, Aug. 7, 1761. 


Read Nov 12, IN a letter, dated June 8th, I commu- 
1088 nicated to Dr. Birch, Secretary to the 
Royal Society, my obſervations upon the tranſit of 
Venus. Having ſince received ſome other good ob- 
ſervations of this phænomenon, I thought the com- 
— them to you, would give you ſome plea- 
ure 
At Torneo in Lapland, Meſſieurs Lagerborn and 
Hellant very happily obſerved both the entrance and 
exit of Venus, with teleſcopes of 32 and 20 feet focal 


lengths. The principal times obſerved were as fol- 
lows : | 


Exterior 


Le 


+ 


1 


er con- 28 con | 25 

tact at the en-| tat at tte en- BEE at the Nene ; 
trance. Ftrafce. — 94 

— — — whnmenerntnes ent — 


Lagerborn 3 45 44 4 4 1 9 54 2200 12 18 
Hellant 3 45 51 4 3 59 9 54 80 12 22 


Mr. Hellant is eſteemed a very good obſerver. 
The difference between the meridians of Paris and 
Torneo, is computed to be 10 27” 28 , very nearly. 

At Abo, the capital of Finland, ſituated in latitude 
60? 27”, longitude eaſt of Paris 11 197 17”, Mr. Ju- 
ſander obſerved with a teleſcope of 20 feet; 


y / 9 i a; 1 


1 „ „ 
The interior contact, at the entrance to be at 3 5 5 50 


Beginning of the exit, at - - — 9 46 59 
Total emerfion, at - - - - 10 4 42 


At Hernoſand, a city in Sweden, in latitude 602 387, 
and longitude 1b 2” 12” eaſt of the meridian of Paris, 


Meſſieurs Giſter and Strom obſerved, with teleſcopes 
of 20 feet. 


hk. yd th / 2 4 2 
Mr. Gifter - - - [3 38 261g 29 2119 46 40 
Mr. Strom 3 20 403 38 35|---- [9 46 47 


— 


At the obſervatory at Upſal, Meſſieurs Strömer, 
Metlander Mallet, and Bergman, made the following 
obſervations, with three teleſcopes of 20 feet, and a 


reflector of 18 inches. The difference of meridians 


between Upſal and Paris is 1* 1” 10”. 
Mr. 


5 
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7 Ma. 42; M25: {i / Fr 
Mr. Mallet 3 20 4513 37 5619 28 30 46 29 
Mr. Stromer = - 3 38 50 28 7% 46 13 
Mr. Bergman = - - 3 37 4319 28 919 46 30 


At Lund in Scanie, Mr. Schenmark obſerved, 
with a teleſcope of 21 feet, The interior contact of 
the exit was 95 10" 44, doubtful, being cloudy ; 
total emerſion 9* 29” 14”. This city is 43“ 50“ to 
the eaſt of the meridian of Paris. 

According to the obeſervaticns made at the obſer- 
vatory at Stockholm, by Mr. Klingenſtierna and my- 
felt ; 


Mr. Klingenſtierna — 3 39 299 30 1100 13 8 
Mine - - - 3 21 375 39 23 30 89 48 g 


The difference of meridians between Paris and Stock- 
hom is 1* 27 50 or 52“, at moſt. 

In theſe obſervations, I made uſe of an excellent 
teleſcope, of 21 Swediſh feet, and Mr. Klingenſtierna 
obſerved with one of Mr. Dollond's teleſcopes, of 
10 feet, with an eye-glaſs fitted to it, which magni- 
fied the object more than 140 times. 

In comparing theſe obſervations together, you will 

rceive, that Sep do not agree ſo near as Was * 
for ; and thoſe which were made at Paris, agree but 
httle better. I ſhould be very glad to hear how the 
Engliſh obſervers have facceeded, both at London, 
and at St. Helena; I therefore defire you would pro- 
cure for me thoſe obſervations, which have been com- 
municeted to the Royal Society, to whom you may 

preſent 


Rd - 3 Ht 4 3 


CIT 3 wn * . m„ü„1üöͤͥÿ—⏑⁰0 , S — mn, — r 14%4S4Cẽùßd Es — un _ 


| 

| 4 
| 

| 


6 


preſent theſe from Sweden, if you think them de- 
ſerving your notice, which I hope you will. 


I have the honour to be, 
With the moſt perfect eſteem, 
_ ” 
Your moſt obedient 


humble ſervant, 


Wargentin. 


_— — 


XL. Obſervationes Veal ſub Sole viſe, ha- 
bite Pariſiis, die 6* Junii 1761, in palatio 
Luxemburgi, guas Regie Societati Londi- 

nenſi, venerationis ſue obſequium, offert 
Hieronymus De la Lande, Acad. Reg. 
Scient. Pariſinæ Socius, Regiuſque Mathe- 


feos Profe or. 


hand Hom, 0 
1761. 


Ubes in oriente perſiſtentes ab hora 
quarta uſque ad ſeptimam viſum 
Solis rapuerunt, earumque intervalla unicam obſerva- 


tionem permiſerunt, que ſequitur, cum nine hexa- 
pedali factam. 


Temp. 


121 
Temp. ayp. 1vq  obunl 2 uit Du pe. god 
NI TT: 3D eL5336x9 12319 h iI «42118 | 
1 r w nee 

6 31 6 Limbus præcedens © ad filum verticale. 
6 31 43 Limbus præcedens y ad filum horizontale. 
6 31 49+ Limbus præcedens 2 ad verticale. 
6 32 42+ Limbus ſequens © ad horizontale. 
Ex hac obſervatione concluditur longitudo Veneris 3 
parallaxi liberata 2' 35 ad occalum centzi Solis, 
latitudo Veneris g9' 58”. 


Deinde adhibui micrometrum objectipum ex du- 
plici vitro ad 18 pedes focum extendentibus, quocum 
diſtantias limbi utriuſque Veneris a limbo Solis remo- 
Temp. app. | Diſtantia. 


95, 
28 11.1 Limbus Veneris auſtralis. 
27 23.3 Limbus boreus. 


28 32.1 A. 
& 205 
[=P 120 A. 
27 49.5 B. 
29 7.3 B. 
. 
| 28 15.5 B. 
29 19. o A. 
29 24.1 A. i 
29 33-3 Limbus auſtralis, 7 


28 46.6 Limbus boreus. 
29 53.4 Limbus auſtralis. 


Vor. LIL Ff 


„ 
—- — 


f 
| 
| 
1 
! 
q 
| 


| 
1 
1 
| 
1 ' 
* 
t 
i 


Unde differentia longitudinum. 5. 236”, 


h 
8 4 47. Limbus 
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Appropinquante exitu, ut. latitudo puncti Solis, im 
quo Venus limbum deſereret, exactius determinaretur, 
ad ſextantem meum hexapedalem reverius ſum, ct. 
ſequentia obſervavi. 


h / IH | a a 

7 57 21 Limbus præcedens Solis ad verticale. 

7 57 34 Limbus præcedens Veneris ad verticale. 

7 57 57: Limbus pracedens Veneris ad horizontale. 

7 59 16 Limbus ſequens Solis ad horizontale. 

Ex his differentia longitudinis 8/ 21“, latitudo 10' "39. 4 
hord 7Þ 57 40”. 


, 7. 


1 37 Limbus præcedens Solis ad verticale. 
1 432 Limbus Veneris præcedens ad horizontale. 


I 54 Limbus ſequens Veneris ad verticale. 
3 3 Limbus ſequens Solis ad horizontale. 


latitudo 


0 © © o 


10" 40”, ad 8 1' go". 


7 t#t 


** Solis ad verticale. 
8 4 50. Limbus ſequens Veneris ad horizontale. 
8 4 58. Limbus præcedens Veneris ad verticale. 
8 6 5 Limbus ſequens Solis ad horizontale. 


Itaque ad 80 4/ 54“, differentia 7mm 87 48", 5 
latitudo Veneris 100 34". 5.510: 5 


h , HI 


0G 22 1 Limbus præcedens Veneris ad Horlqontile: 
$ 13 8: Limbus præcedens Solis ad verticale. 
| Limbus 
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" Th 0 1 | 

8 13 16 Limbus præcedens Veneris ad vertical. 

8 14 22: Limbus ſequens Solis ad horizontale. 

Ex his ad 8* 13“ $8”, differentia longitudinum gf 21%, 
latitudo 10“ 52“. 


His adjungere liceat, in confirmationem, quatuor de- 
terminationes habitas prope Lutetiam cum micrometro 
ad tubum hexapedalem compoſito, ab ill. Abbate De 
la Caille. 


Temp. app. Lutet. | Diff. longit. | Latitude. 


h 'P 2 0 / 

7 49 40 10 44: 
7 $54 27 10 49% 
7 58 38 10 53 
x 10 592 


Omnes diſtantiæ ac determinationes præcedentes ab 
effectu refractionis et parallaxeos (10. 2“) immunes 
ſunt, non vero ab effectu aberrationis. 

Tandem obſervationibus aliquantulum ſepoſitis, ut 
viſus acies conquieſceret, cœlo ſereno, tubo decem 
et octo pedum cum oculari 2. pollicum, apertura 
1 pollicis, utroque planet2 exacte circumſcriptis, om- 
nibus apprime diſpoſitis atque faventibus, exactiſſime 
contactum obſervavi ad .8* 28” 25“, aut 26“ ad ſum- 
mum; ultimum vero ad 8˙ 46” 54”, temp. appar. 
ſeu vero. 

Quod ad primum contactum attinet, nullum du- 
bium mihi videtur, quin ad 2” ubique obſervari poſſit, 
ut celeberrimus Halley primus monuit ad ſummam 

Ff 2 aſtronomiæ 
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aſtronomiæ utilitatem ; poſtremus vero contactus 4” 
incertitudinem forte ſuſeipiet, niſi tubis longiſſimis 
ſervatus fuerit. 

Ex duratione exitus diametrum Veneris colligere 

licet 57%. 8 diametrum Solis liceat ſupponere 31” 330%, 
ut exactiſſimis obſervationibus æſtate præcedente com- 
pertus ſum conſentientibus (ut nuntiatum eſt) celeber- 
rimi aſtronomorum nunc facile principis Bradleii ob- 
fervationibus; parallaxim Solis 10/7.2 adhibeo, unde 
correctis diſtantiis ſupra relatis, et cum diſtantia Veneris 
exeuntis comparatis, decem modis conjunctionem Ve- 
neris ſcrutatus ſum. 
Itaque, medio affumpto, ſtatuendum mihi videtur 
tempus app. conjunct. 5 5, cum latitudine 97 30%, 
longitudine nodi exiſtente 8˙ 14 32“ 20%; atque ita 
proxime nodum jam inveneram, collatis obſervationi- 
bus Pariſinis cum motu nodi Veneris ab actione terræ 
et Jovis oriundo, quem 200.37 annuatim, calculo in- 
ſtituto, determinavi: has autem determinationes a 
Societatis Regiæ theſauro primitus oriundas, atque 
ipſius tranſitus Veneris utilitates brevi faturas ejuſdem 
Societatis quaſi beneficium, agnoſcamus. 
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XLI. An Account of the Obſervations on the 

fame Tranſit made in and near Paris: In a 
Letter from Mr. Benedict Ferner, Profeſſor 
of Aftronomy at Upſal, and F. R. S. to the 


Royal Society. Tranſlated from the French. 


Reverend Sir, 


WO reaſons en me to pay 
you my reſſ 44 A 
Venus over the ſun's diſk, on the 6th. 
: the firſt is my duty to give you ſome account of 
what was done here upon this article ; and the other 
is founded upon the intereſt I have, in bein 8 informed 
how Venus was obſerved with you. 
Meſſieurs Maraldi, De la Lande, and De Liſle, 
with Mr. Mether, remained in town, at the Royal 
Obſervatory, in the palace of Luxembourg, and at 
the Hotel de Clugny : Meſſieurs De la Caille, Le 


Read Nov. 19, 
1761, 


the 


Monnier, De Fouchy, and myſelf, went out to Con- 


flans, St. Hubert, and to the Chateau de la Muette, 
where the King's philoſophical and optical chamber is. 
It was in this laſt place, which is fituated 145” of 
time to the weſt of the Royal Obſervatory, that I 
made my obſervations, in company with Monſ. De 
Fouchy. 
In order to take the diſtanees of Venus from the 
limbs of the fun, for want of a good micrometer, I 
made uſe of a quadrant of 2 feet, made by Lan- 
glois ; and for obferving the egreſs, I had a good re- 
flecting 


Rev. Thomas Birch, D. D. Secretary to tbe 
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flecting teleſcope of 28 inches focus and 5 inches 
aperture, which magnified about 80 times: the te- 
leſcope was made by Pere Noel. I will not enlarge 
upon the precautions I took for the benefit of my ob- 
ſervations, in order to aſſume a vain pretenſion of 
having attained to the laſt preciſion ; it is ſufficient to 
aſſure you, I made them in the beſt manner, that the 
circumſtances would admit of. Having calculated 
and reduced my obſervations to the Royal Obſerva- 
| tory at Paris, I found, that the weſtern limb of Venus 
touched the weſtern limb of the ſun, or, that the lu- 
minous thread of the fun was broke by her, 


| | OO 
At - - - - - - 8 28 29 Truetime, morn. 
Laſt contact, at - 8 46 43 
Conjunction of © with 2 5 52 20 
Southern latitude of - o 9 32 


Longitude of & being 2* 14 32 23 


I ſometimes meaſured the diameter of Venus with 
a bad micrometer ; but finding there was but little 
account to be made of it, I diſcontinued the uſe of it. 
During the obſervation, I had recourſe to different 
coloured glaſſes; to wit, a black glaſs, ſuch as is 
made at glaſs-houſes; a common ſmoked glaſs, and 
a glaſs of a blue and green mixed, half of which was 
ſlightly ſmoked. In ufing the black glaſs, the diſk 
7 the ſun, and that of Venus, were badly defined, 
and the ſpots of the ſun appeared but faintly. I faw 
a little better with the common ſmoked glaſs, and 
with the half-ſmoked green and blue glaſs: . wow 
I viewe 


ti 


1 viewed the ſun with that part of theſe glaſſes, which 


was not ſmoked, I found the fun white, and a little 


bluiſh, the ſmalleſt ſpots very diſtin, ind the diſks 


of the fun and Venus much better defined, than E 
could with the other glaſſes; but the edges of both 
limbs undulating, particularly thoſe of Venus. 

During the whole time of my obſerving with the 
teleſcope, and the blue and green glaſſes, I perceived: 
a light round about Venus, which followed her like a 
luminous atmoſphere, more or leſs lively, according as 
the air was more or leſs elear; its extent altered in the 
ſame manner; nor was it well terminated, throwing 
out, as it were, fome feeble rays on all ſides. When 
F looked through the ſmoked part, I faw but badly ; 
by the common ſmoked glaſs, yet worſe ; and by the 
black glaſs, not at all: 

The interior contact of Venus with the ſun limb 
happened ſboner than J expected, by judging of the 
diſtances of Venus from the limb of the ſun at dif- 
ferent times. As for the laſt contact, I ſhould not be 
furprized, if there was a difference of 10” or 1 2/. be- 
tween, two obſervers, who had inſtruments. and eyes 
of equal goodneſs, and made their obſervations by the 
fame clock; ſo difficult a matter do I tliink it to deter- 
mine the exact moment. But for the firſt, I cer- 
tainly believe, that the difference could ſcarce amount 
to, more than 2. under the fame circumſtances, -_ 


However, the following are greater differences for 
the W than were expected: 

h 7 HI 

if contact at 8 28 42 

Mr. Maraldi obſerved} contact at 8 46 4 

L'Abbe 


24 contact at 8 4 


1. contact at 8 28 25 to 26 
Mr. de la Lande 13 at 8 46 54 


Conſidering the quickneſs, with which the lumi- 
nous thread of the ſun's limb was broken, by the 
approach of Venus's limb, 1 have ſufficient founda- 
tion for ſuppoſing, that almoſt all the difference be- 
tween theſe obſervations, for the firſt contact, depends 
ſolely upon the different goodneſs of the inſtruments, 
and particularly the meaſuring the time. It ſeems 
to me, that the obſervations of the laſt contact agree, 
for the ſame reaſons that the others differ from one 
Being in company laſt night at ſupper with Mr. de 
la Lande *, I had the pleaſure of hearing him do the 
Engliſh nation juſtice, with regard to what the learned 
world owe it; expreſſing, at the fame time, a very 
great deſire of ſeeing England, as faon ag, peace is 
eſtabliſhed between it and his own country. In the 
mean time, he preſents his obſervations upon the 
paſſage of Venus to the Royal Society, as a teſtimony 


* Of the Royal Academy of Sciences. 


of 


L 225. 
of his reſpect hal 29] mother of the ſci- 
. ences, + : IL 

" I beg, Sir, you wilt be ſo obliging as to ſend me 
whatever obſervations are made in England upon' this 
paſſage, under a cover, directeꝗ to Monſ. De la Lande, 


who, after copying them, will {end them to me, 
Where I ſhall Alec him. f N N 


I am juſt upon quitting Paris, to go into Italy, 

after viſiting the provinces of France. You will oblige 
me very. much, Sir, if you will prefnt my moſt 
humble reſpects to all the Gentlemen of the Royal 
Society, to whom I have the honour of being known; 


and am, 
With the moſt perfect confideration, 
SIR, ng 
Your moſt humble 
and obedient ſervant, 
Paris, 


June 20, 1761. 


B. Ferner. 


P. S. I hope Monſ. Bandouin's pieces upon the 
ſatellite of Venus is come to your hands. Not- 
withſtanding all the care taken here, to diſcover 
this ſatellite upon the diſk of the ſun, on the 
6th paſt, we could ſee nothing of it. 
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XLII. 0 ervations aon the ſame Tran 0 
Venus hes at on the ſms le: +4 
Excellency James Porter, Bho 7; his Ma- 
jefty's Ambaſſador there: In a Letter to 

George Amyand, EV,; | 


Read Nov. 19, J Have not time to write to any of the 

" Royal Society. Pray tell Mr. Bur- 
rew, with my compliments, Father Boſcowitz will 
be here only in September, or October, with the 
new Venetian ambaſſador. 

The ſun riſes at Stanbole, Conſtantinople, the 6th 
June, 4* 32. 
Venus entered the ſun much earlier, and is ſup- 
poſed to have entered its diſk above an hour and more, 
when ſeen at its riſing here. 

Venus, at emerging out of the ſun's diſk, touched 
the interior limb of the fun S. E. at 10h 1 5. 

Emerged totally the point of contact, at its going 
out, at 10 32 . . 


| Obſerved with a Hadley's reflector 18 inches only, 
and a good pendulum, with ſeconds. 


Yours, 


J. P. 
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XLIII. A. Account of the Obſervations made 
aon the ſame Tranſit at Upſal in Sweden: 
In @ Letter to Mr. Benjamin Wilſon, 
F. R. S. from Mr. Thorbern Bergman, 
of Upfal. 


Ampliſſime atque Celeberrime Domine, 


Read Nov. 19, Uamvis adhuc neſciam, utrum mea 
1 epiſtola, menſe Majo ſcripta, in tuas 
pervenerit manus, necne; interim tamen juſtæ mihi 
jam adſunt ſcribendi rationes. Accepi nimirum, menſe 
Junio, tuum librum de electricitate a Domino Ferner, 
uti tuum donum tranſmiſſum, pro quo gratias ago 
debeoque maximas. N 

Voluptate eum perlegi; optans velles, in nova edi- 
tione, recentiora tua tentamina, quæ Tranſ. Philoſoph. 
inſerta ſunt, addere; adeo ut ſimul haberi poſſent tua 
experimenta, quæ jam ſparſa quærere neceſſum eſt. 
Ad Veneris tranſitum per diſcum Solis, die 6 Juni, 
rite obſervandum, aſtronomi Upſalenſes, diebus ante- 
cedentibus, omni cura et ſtudio, cuncta in obſervatorio, 
quæ huic fini inſervire poſſent, præpararunt; omniaque, 
favente cœlo, dicto die feliciter peracta ſunt. D Pro- 
feſſor Stromer tubo aſtronomico viginti pedum introi- 
tum et exitum contemplatus eſt; Dominus Obſervator 
Mallet uſus eſt catadioptrico octodecim digitor. Angl. 
inſtructo Dollondi micrometro objectivo, cujus diſtan- 
tia focalis eſt triginta ped. Angl. ego vero teleſcopium 
aſtronomicum adhibui 21 ped. Suec. ſeu circ. 19 ped. 
Gallic. cujus vitrum oculare habet diſtantiam focalem 
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Per vitrum rubrum tenue, ingreſſum, 


4.9 dig. Suec. 


egreſſum autem, Per craſſiũs vidi. Hic occafiorie pliz- 
nomena, nonnulla minus e ta adparuerunt. Im- 


Venerem atinof] phæra circumdatam obſervaſſe 
eredimbs ; ſequentibus nixi rationibus. -Scilicet, ante 
completam immerſionem, ſeu adhuc quarta circiter 
parte diametri Veneris extra marginem Solis exiſtente, 
tota Venus viſa eſt; nam pars extra prominens debili 
lamine erat cinta, uti Fig. 1. monſtrat. ¶ Vie 
Tab. VIII. Hoc vero longe clarius ſub emerſione 
notatuim füit; 'etenim, initio, partei extra Solis mar- 
gitem prominentem firnile lumen, fed clarius cir- 
cuthdedit, cujus tamen patticula a (Fig. 2.) à Sole 
maxime diſtans, eo magis fuit debilitata, quo magis 
evaſit Venus; adevuut tandem non'nifi'cortiua (Pig. 3.) 
conſpici poſſent. Interim tamen, uſque dum centrum 
Veneris egreſſum erat, lumen hocce integrum vide- 
bam. Aliud præterea phænomenon adnotatum fuit; 
quod forfan ex valida radiorum Solis refractione, in 
tranſitu per atmoſphæram Veneris, explicari poteſt. 
Circa contactum interiorem, ſeu dum limbus Veneris 


a Solis interiore ſepararetur, hoc non momento evenit; 


ſed haud aliter ac binæ guttz aquez, ſeparandæ inter 
ſe, ligamentum fotmant, ita quoque è Venere ad mar- 
ginem Solis tuberculum nigrum extendebatur (Fig. 4.) 
Hoc vero ligamento tandem in medio rumpente, mo- 
mento adparuit diſtantia limbi proximi Veneris A mar- 
gine Solis æqualis circiter octavæ parti diatnetri Veneris. 
Circa emerſionem eadem fere adparentia occurrebat, 
quamvis non adeo diſtincte, et in contactu ultimo li- 


gamenito quaſi Soli cohærebat Venus (Fig 5. ) 


Momenta 


Philos. Trans. Vol. LIE TAB VI 228. 
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Womenta, quæ circa immerſionern et emerfionem 


adnotavi, quzque A reliquoram obſervationibus — 
differunt, funt ſequentia. 


Tempus aſtronomicum verum die 5 Junii. 


ginem obſervare impoffibile fuit, 
nec ullam — excavationem 
vidi ante 
Cornua Solis 54 c, Zac, (Fig. 2 
tantummodo debili 1 e 37 
luamine 44 ſeparata vidi 
Contactum interiorem, ſeu ==), 


Primum adpulſum ad Solis mar- i Min. | Sec. 


tum quo cornua bac, bac, con- 
fluebarit zſtimavi - <« 


Venus egrediens Solem interne e 


gere, ſeu ejus —— 1 


28 | 9 
mihi viſa eſt 
Contactum vero 88 * ul- | 
timum Veneris veſtigium in mar- 4 


30: 
gine Solis vidi 


Obſervationes ſub ipſo tranſitu ad orbitam determi- 
nandam factas jam prætereo, hoc tantum addens; 
Dominum Mallet fat adcurate definiviſſe diametrum 
Veneris inter 57 et 58 ſecunda. Præterea in variis 
intra regnum locis rariſſimum hocce ſpectaculum fe- 
liciter obſervatum eſt, imprimis Stockholmiz. 
In Suecia notum eſt meteoron quoddam, lingua ver- 
nacula Kornbleck dictum, quod fulgurationem hordei 
ſignificat. Adparet nimirum,veſpertino tempore, præ- 
cipue menſis Auguſti, dum hordeum maturari incipit; 
unde denominatio ſumta eſt. Conſiſtit autem hoc in 

oy fulguratione. 
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Momenta, quæ circa immerſionern et emerſionem 


adnotavi, quæque à reliquorum obſervationibus — 
differunt, funt ſequentia. 


Tempus aſtronomicum verum die 5 Juni. 


Primum adpulſum ad Solis mar- Hor. Min.] Sec. 
ginem obſervare impoſſibile "4 


necullam — excavationem 
vidi ante 


Cornua Solis bac, Jas. (Fig. | | 
tantummodo debili bee 37 
lumine a4 ſeparata vidi a 
Contactum interiorem, ſeu momen- 3 

tum quo cornua bac, bac, =}. 37 | 43: 


fluebant zſtimavi - <« 
Venus egrediens Solem interne tan- 
gere, ſeu ejus * JH 


mihi viſa eſt = = | 
Contactum vero ** FR of | 


timum Veneris veſtigium in mar- 46 | 30: 
gine Solis vidi - - - - = 


Obſervationes ſub ipſo tranſitu ad orbitam determi- - 
nandam factas jam prætereo, hoc tantum addens ; : 
Dominum Mallet fat adcurate definiviſſe diametrum 
Veneris inter 57 et 58 ſecunda. Præterea in variis 
intra regnum locis rariſſimum hocce ſpectaculum fe- 
liciter obſervatum eſt, imprimis Stockholmiæ. 

In Suecia notum eſt meteoron quoddam, lingua ver- 
nacula Kornbleck dictum, quod fulgurationem hordei 
ſignificat. Adparet nimirumveſpertino tempore, præ- 
cipue menſis Auguſti, dum hordeum maturari incipit; 
unde denominatio ſumta eſt. Conſiſtit autem hoc in 

4 fulguratione.: 
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uiguratione quadam tacita abſque ullo . inſequente 
murmure vel tonitru, cœlo plerumque omnimodo 
ſereno exiſtente. Diu incertum fuit quid fint ; æſtate 
vero proxime præterlapſa, didici, a fulgure tonante vix 
eſſe diſtincta. 8 

Semper enim, dum ejuſmodi fulgurationes hordei 
viſæ fuerint, alicubi, juxta horizontem, nubeculam de- 
tegere potui, ex qua oriebantur. Deinde etiam com- 
peri, eodem tempore tonaſſe, ad magnam diſtantiam, in 
ea plaga ubi nubes eſſet obſervata. Itaque in eo tan- 
tum à communi fulgure differre videntur, quod ob 
diſtantiam obmuteſcant. Præterea nullus dubito, quin 
die ſæpe fiant, quamvis fortiore lumine diſpareant. 
Fieri quoque poteſt, ut interdum nubes fulgurans, pau- 
lulum infra horizontem natans, nihilominus, per lumen 
reflexum, fulgurationes ſupra eandem cauſſetur. 

Una vel altera vice pluviam veſperi cadentem adeo 
electricam obſervavi, ut ad ejus contactum omnia ſcin- 
tillarent; terraque undis quaſi igneis obtegeretur; abſque 
tamen omni tonitru. Idem interdum nive accidit. Eft 
preterea aliud fulguris muti genus, quod ſero autumno 
et hieme conſpicitur, cujus ortus difficilius explicatur; 
faltem alio modo procreari videtur quam tonans; nam 
tonitrua hieme ignoramus. 

Hæc phænomena obſervavi, et dum cœlum ſere- 
num, et dum nubibus omnino erat tectum. Quantum 
vero adhuc ex propriis obſervationibus colligere poſ- 
ſum, ultra nubium regionem elevata ſunt. Sed de his 


alia occaſione plura. Interea mihi favere pergas. 
Permaneo 


Celeberrimi nominis tui 


cultor obſervatiſſimus, 
Dabam Upſalæ, | 
die 28 Auguſti 1761. Thorbern Bergman. 
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XLIV. An Account of the Obſervations made 
upon the Tranſit of Venus over the Sun, 
6h June 1761, at Cajaneburg in Swe- 
den, by Monſ. Planman : Communicated 
in a Letter from Mr. Peter Wargentin, 
Secretary to the Royal Academy of Sciences 
in Sweden, and 2 R. S. to Mr. John 
Ellicott, F. R. 5. Tranfated from the 
French. | 


Stockholm, October 30, 1160 
Read Nov. 26, TN a letter, of the of Auguſt, 
_— which I wrote to Fog n err 
nicated to you ſome obſervations on the late tranſit of 
Venus, made in Sweden, and, among theſe, that of 
Monſ. Planman, made at Cajanebourg. Since that 
time, ſome new obſervations have ſhewn, that the 
difference of meridians between Stockholm and Ca- 
Jjanebourg is only 38“ 40“ to 45”, that is, half a 
minute leſs than | preſumed then. This correction 
has convinced Monſ. Planman, that, in his obſerva- 
tion on the interior contact of the limbs of Venus 
and the ſun, there has happened an error of a minute ; 
not through the fault of the obſerver, but that of his 
aſſiſtant, who counted the ſeconds at the clock : fo 
that, inſtead of 100 8” 58”, it ſhould be 10b 7 58”. 
I think it extremely probable, that this is the fact; 
for, upon this correction, all the obſervations of Monſ. 
Planman agree very well with each other, and with 
thoſe of the other aſtronomers, 
XLV. A 
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XLV. AX fecond Letter to the | Right Hon. 


the Earl of Macclesfield, Preſuent of the 
Royal Society, concerning the Tramſu of 
Venus over tbe Sun, on the 64h of June 
1761; by the Rev. Nathanael Bliſs, M. A. 
Savilian Profeſſor of Geometry in the Uni- 
ver ſity of Oxford, and F. R. F. 


My Lord, 


HE interior conjunctions of the pla- 
nets Mercury and Venus, that 7 2 


Read Jan 7, 
1762, 


pen near the ecliptic limits, have always engaged th 
attention of aſtronomers, as they furniſh the beſt 


means of determining ſome of the moſt important 


elements in the theory of thoſe Planets. The tranſits 


of the former have been often and carefully obſerved 
by the moſt eminent aſtronomers, ever fince the in- 


vention of the teleſcope ; and, it may be preſumed, 
that the elements of Mercury's theory are eſtabliſhed 


as accurately as can be expected. The opportunities 


of obſerving Venus upon the ſun's diſk occur fo ſeldom, 
that the aſtronomers of theſe days have reaſon to think 
themſelves peculiarly happy, in being eye-witneſſes 
of ſo rare a phenomenon ; more particularly too, as the 


advantages reſulting from the obſervations of this tranſit, 
are, in all probability, of the greateſt moment. The 
firſt, and only obſervation of this kind, was made w 


our ingenious countryman, the Rev. Mr. Jeremia 


Horrox, a young gentleman of very diſtinguiſhed 


abilities, who, by his own obſervations, with inſtru- 


ments 
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ments conſtructed under his on i 
finiſhed by his own. hands, was enabled to . 
the ſo much hoaſted tables of ius, and to 
predict. with a degree of preciſion unknown to thoſe 
times, a phænomenon, which he himſelf thought to 
be of great conſequence. He immediately commu- 
nicated this important diſcovery to his friend, and 
companion in his aſtronomical ſtudies, Mr. William 
Crabtree, and earneſtly exhorted him to prepare for 
the obſervation. The ſtate of the heavens, on that 
day, was not very favourable: however, both Mr. 
Horrox and his friend were lucky enough to obſerve 
it; the former, at a time when the limbs of the ſan 
and Venus were in the point of contact, viz. on the 
24th of November 1639, O. 8. And theſe two were 
the firſt, and only perſons, that ever ſaw Venus in the 
ſun, before the preſent year. 
By the Rudolphine tables, conſtructed from the 
obſervations of Tycho Brahe, Kepler was enabled 
to predict, in the year 1629, that Venus would pats 
over the ſun's diſk in the year 1761: and my worthy 
predeceſſor, that eminent aſtronomer and mathema- 
tician, Dr. Halley, in a memoir publiſhed in the Phi- 
loſophical Tranſactions, Ne 348. exhorted the aſtro- 
nomers of all countries to attend to this rare phæno- 
menon, with all poflible diligence ; as it would fur- 
niſh them with the beſt means of determining the 
and diſtance of the ſun, and, conſequently, 
the dimenſions of the whole ſolar ſyſtem. How far 
the method propoſed by him, will enable us to ſolve 
this difficult problem, muſt be left to time to diſcover, 
when the obſervations, made in places properly ſitu- 
ated, can be compared with thoſe made here, and 

Vor. LII. H h | in 
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in other famous obſervatories. The attention paid to 
the opinion of an Engliſh aſtronomer, by the moſt 
renowned Princes, more particularly by his late Ma- 
jeſty, at the requeſt of your Lordſhip, and the Royal 
Society, will reflect the greateſt honour upon their 
names, to the lateſt poſterity. But as the tables, 
which Dr. Halley made uſe of, were very imperfect, 
his own not being then conſtructed, and did not re- 
preſent the place of Venus on the ſun with that ac- 
curacy, which the method, in this caſe, required: 
and as that eminent phil er committed a ſmall 
miſtake in his calculations, by placing the axis of 
Venus's path, and the axis of the equator, on the 
fame ſide of the axis of the ecliptic; a miſtake which 
the moſt accurate calculator might eafily fall into: 
from theſe confiderations, I ſay, the honour of de- 
termining the ſun's true parallax is, probably, reſerved 
for the reign of his preſent Majeſty ; from whom, as 
a patron of ſcience, and every uſeful art, we have 
the greateſt reaſon to promiſe ourſelves every poſſible 
encouragement and aſſiſtance. 

I have already had the honour of preſenting to- 
your Lordſhip, and the Royal Society, an account of 
the obſervations of the contacts of the ſun's and Ve- 
nus's limbs, made at Greenwich, and at your Lord- 
ſhip's own obſervatory. As the time would not then 
permit me to examine the obſervations made with 
the micrometer, I could only ſelect a few particulars, 
relating to the diameters of the ſun and Venus, as 


meaſured by different obſervers. I have fince had 


leiſure to examine all the obſervations made upon the 
day of the tranfit, both at Shirburn caſtle, and at the 
Royal Obſervatory at Greenwich ; and ſhall now beg 


leave 
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leave to lay before you, both the obſervations them- 
ſelves, and the ſeveral reſults deducible from them 
by calculation. 

The method of determining the tight aſcenſion 
and declination of the center of Venus from that of 
the ſun, was the ſame which Dr. Bradley uſed, in 
obſerving a former tranſit of Mercury. The planet 
was made to run down the fixed wire of the mi- 
crometer, and the difference of the time of paſſage 
was obſerved between it, and that part of the ſun's 
limb, which was cut by that wire; and the moveable 
wire was brought to touch the ſun's lower limb. If 
the ſun's lower limb had been made to run down the 
fixed wire, and the moveable wire brought to the 
lanet, and the difference of the time of paſlage 
been obſerved between it and the ſun's conſe- 
quent limb, on the ſuppoſition, that the wire was not 
exactly parallel to the diurnal motion, it would have 
cauſed a conſiderable error in the difference of right 
aſcenſion, obſerved at the diſtance of the ſun's ſemi- 
diameter. But the method we made uſe of requires 
ſome calculation, to determine the poſition of Venus 
on the ſun's diſk. | 


Hh 2 FIG. 
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Let, Stade in Fig e ED dB re- 
preſent the ſun's diſk, in which let E Q be parallel 
to the equator, and BD an hour-circle let the 
pricked line F G repreſent the fixed wire of the mi- 
crometer, HI the moveable wire, and K L the per- 
pendicular or horary wire. The difference of right 
aſcenſion H v, and of declination CH, will be de- 
termined in the following manner: SC, or CD, the 
ſemidiameter of the ſun is given, and CD — DH 
== CH, the difference of declination ; and SC and 
CH being given, SH may be found; and then the 
obſerved difference of right aſcenſion Sv being di- 


miniſhed 
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miniſhed in the ratio of radius to the fine of the polar 
diſtance of Venus, will give HU, the difference of 
right aſcenſion. 
As the clouds began to diſperſe, and the ſky to 
become favourable, at Shirburn caſtle, above two 
hours before we had any opportunity of obſerving at 


Greenwich, I ſhall firſt give the obſeriations there 
made by Mr. Hornſby 


„ and afterwards my own at 
— But here I would beg leave to premiſe, 
that, h the numbers are given to parts of a ſe- 
cond, the obſervers do not pretend to an imaginary 
exacineſs, (for they did not eſtimate the times of 
paſſage nearer than a quarter of a ſecond of time) but 
the numbers are fuch as reſult from the turning mi- 
nutes and ſeconds of time into motion, and the re- 
volutions and parts of the ſcrew of the micrometer 
into minutes and feconds. 

The ſun's horizontal 1 as W by the 
mĩerometer, was 31' 33“, and that of Venue, by ſe- 
veral obſervers, 58; the following — were 
therefore deduced, by aſſuming the ſemidiameter of 
the fun = 15 40.5 5, and that of Venus = 29". 

1. At 17* 337 50“, apparent time, at Shirburn, 
the center of Venus preceded the part of the ſun's 
limb, cut by the fixed wire, 12 34 in motion; and 
the north, or upper limb of Venus, was north of the 
ſouthern, or lower limb of the fun, 6' 297.6 : there- 
fore, the center of the ſun preceded the center of 
Venus in right aſcenſion 17 367.9; and the center of 
Venus was ſouth of that of the fun in declination 


9' 45”.8. The fame, to avoid repetition, in all the 
following obfervations. 


2. At 
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2. At 1 41%, the center of Venus preceded 
the ſun's 125 12 13” ; and the upper limb of Venus 
was north of the ſun's lower limb 6” 197.7 : ſun's 
center, therefore, before that of Venus in right aſcen- 
fion, 1' 21” ; and the center of Venus was ſouth of 
the ſun's center in declination 9 55.7”. e 
3. At 17400 17%, Venus before ſun's limb 12” 37.3”, 
and was north of ſun's lower limb 6/ 18.2” : there- 
fore, ſun's center, before that of Venus in right aſ- 
cenſion, 57//.2 ; and Venus ſouth of ſun's center in 
declination 9 57.3. 
N. B. In theſe obſervations, the ſun's limb undu- 


lated. 
4. At 17 43' 59“, Venus before ſun's limb 


12' 47”; and was north of ſun's lower limb 6” 1677.3: 
therefore, ſun's center before Venus in right aſcen- 
fion 47”; and Venus ſouth of ſun's center in de- 
clination 97 59“. a. 

5. At 17 go' 31“, Venus before ſun's limb 
13' 9: ; and was north of ſun's lower limb 6/ 10%. 4: 
therefore, ſun's center before Venus in right aſcen- 
ſion 22”; and Venus ſouth of ſun's center in de- 
clination 10” 5”.1. 

6. At 18» 37 41”, Venus before ſun's limb 
13' 482//; and was north of ſun's lower limb 5” 59“. 2: 


therefore, the center of Venus was before the ſun's 
center in right aſcenſion 23“. 2; and was ſouth of 
ſun's center in declination 10” 167.3. | 

7. At 18* 8 54”, Venus before ſun's limb 


14' 137; and was north of ſun's lower limb 5” 5377.8: 
therefore, Venus before ſun's center in right aſcen- 
ſion 49//.9 ; and was ſouth of ſun's center in de- 
clination 100 2177.7. 


8. At 
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8. At 18% 15' co”, Venus before ſun's limb 
14 33”; and was north of ſun's lower limb 5 48“: 
therefore, Venus before ſyn's center in right aſcen- 
fion 1' 13”.2.; and was ſouth of ſun's center 10/ 27”. 5 
in declination. 

1 At 18 28” 67%, Jenus before ſun's limb 15 9: ; 

and was north of ſun's lower limb 5 357.4: there- 
fore, Venus before ſun's center in right aſcenſion 
rF 577.2; and was ſouth of ſun's center in declina- 
tion 10 40”. 1. 

10. At 19* 18 49”, Venus before ſun's limb: 
18 5:/; and was north of ſun's lower limb 445.5: 
therefore, Venus before ſun's center in right aſcen- 
fion 5/ 25%. 3; and was ſouth of ſun's center 11“ 30“. 

11. At 19? 227 37”, Venus before ſun's limb 
1879 :“ ;, and was of ſun's lower limb 4 44. 3: 
therefore, Venus before ſun's center in right aſcenſion. 
5 29.9; and was ſouth of ſun's center 11' 31” .2. 

12. At 19* 25 50”, Venus before ſun's limb 
187/2347 ; and. was north of ſun's lower limb 4/ 42. 5: 
therefore, Venus before ſun's center in right aſcenſion 
5 45”; and was ſouth of ſun's center 11' 32“. 9. 

13. At 19* 29/ 200% Venus before ſun's limb 
18" 3132/7; and was north of ſun's lower limb 435% 2: 
therefore, Venus before ſun's center in right aſcenfion 
5 59“. 8; and was ſouth. of. ſun's center in declina- 

tion 117 40“. 3. | 
134. At 19* 45 58”, Venus before ſun's limb 
19/ 20% ; and was north of ſun's lower limb 4 19” : 
therefore, Venus before ſun's center in right aſcenfiogy 
2/ 1''.5; and was ſouth of ſun's center 11“ 56%. 5. 

15. At 19* 49/, Venus before ſun's limb 19/ 28”; 
and was north of ſun's lower limb 4 16/7.6: _ 

re, 


I. 
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fore, Venus before ſun's center in tight aſcenſion 
7 11.1; and was fouth of ſun's center 11” 38/9. 

16. At 20h 12/ 1', the center of Venus followed 
the ſun's preceding limb, cut by the hxed wire, 

1' 58” ; and was north of ſun's lower limb 3" 54.2: 
etefote, Venus before ſun's center in right aſcenſion 
8/ 34”. 2; and was ſouth of ſun's center in declina- 
tion 12 21”.3. 

The following obſervations were made by myſelf, 
at Greenwich, as ſoon as the ſky became favourable. 

1. At 199 385 217%, apparent time, at Greenwich, 
the ee . or firſt limb of Venus, preceded that 
part of the ſun's limb cut by the fixed wire 187 4.82” 
in motion; and the center of Venus was north of the 
ſouthern, or lower limb of the ſun, 4 4% 5: therefore, 
the center of Venus preceded the ſun's center in right 
aſcenſion 67 18” 9; and was fouth of that of the ſun 
in declination 1170 42”.1. 

2. At 10h 42” 9”, the limb of Venus before fun's 
limb 18” 52%; and was north of ſun's lower limb 
3 567.8: therefore, Venus before ſun's center in 
right aſcenſion os 31“; and was ſouth of it in de- 
clination 110 49 7. But this is marked as dubious. 

3. At 19* 44“ 35“, limb of Venus before ſun's 
nb 197; and center was north of ſun's lower limb 
3 57.5: therefore, Venus before ſun's center in 
right aſcenſion 6/ 37, "i „ and was ſouth of ſun's cen- 
ter in declination 11” 49 

4 At 19* 53" 14” limb of Venus before ſun's 
Emb 19 22%; and was north c© ſun's lower limb 
i 1s 8 therefore, Venus before ſun's center in 
right aſcenſion E C1 ; 5 was ſouth of ſun's center 
in declination 11” 55“. 


8: At 


* 
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s. At 19> 58 26”, limb of Venus before fan's 
limb 19/ 373”; and was ſouth of fun's lower limb 


3543“: therefore, Venus before ſun's center in right 
aſcenfion 7 28//.6; and was ſouth of fun's center in 
declination 120 37.5. | 
The few obfervations, which were afterwards made 
by Mr. Green, with Mr. Dollond's micrometer, are 
omitted; for they diſagree ſo much with themſelves, 
and- alſo with the above, that there muft be fome 
error in reading the numbers of the nonius; or, 
which is more probable, in placing the micrometer 
exactly parallel to the equator, occaſioned by the hurry 
with which they were made. 8 
In order to determine more the time of the 
ecliptic conjunction, with the latitude of Venus then; 
together with the time of the middle of the tranſit, 
and the neareſt approach of the centers; and from 
thence the true place of her node; I have carefully 
computed the following numbers from : be- 
cauſe, as Dr. Halley has obſerved, in the Philoſophical 
Tranſactions, Ne 386, * there is always an unavoid- 
« able, though ſmall uncertainty in what we obſerve, 
e yet greater than there can be in the theory, eſpe- 
« cially now it is fo very near the truth.” The folar 
numbers were computed from new tables, not yet 
publiſhed, corrected by the ſmall equations, occa- 
fioned by the influence of the moon and t Ju- 
piter, and alſo the nutation of the earth's axis. The 
ſun's place was very well obſerved on the meridian, 
both at Greenwich and Shirburn, the day of the 
tranſit; which, allowing for the difference of longi- 
tude of thoſe places, agreed to a ſurprizing exactnets, 
within two ſeconds; and did not differ more than five. 
Vo. LII. Ii ſeconds 
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ſeconds in excels from the computed place. The 
place of Venus was computed from Dr. Halley's 
tables, only adding 31” to the mean motion, and 
1' 45” to the place of the node; by which cor- 
rections, they had been found to agree better with 
obſervations made near the inferior conjunction in 
1753. 5 

1 to theſe numbers, the ecliptic con- 
junction of the ſan and Venus was June 5, 1761, 
N. S. at 27 51' 20”, mean time, at Greenwich; 
and the place of the ſun and Venus 2f 1 5 36/ 337; 
and the geocentric latitude of Venus ſouth 97 44 9. 
The places of the fun and Venus being computed 
for three hours before, and three hours after the 
ecliptic conjunction, the horary motion of the ſur 
is 2' 23/45 ; of Venus retrograde 1 337.68: the 
borary, motion ende. Theta the ſun, therefore, 
3* 57.13, retro > horary motion of Venus. 
in jatitude is ſouth 35.46. The angle of the vi- 
fble way with the ecliptic 8 307 10” ; the horary 
motion in that way 3 59”.77. The right aſcenſion 
of the ſun, ſuppoſing the apparent obliquity of the 
ecliptic 23 28" 18“, was then 74 22 197.2; and 
the motion of the ſun in right aſcenſion was 
2' 3455. The declination of the ſun was then 
22 41” 357.9; the horary motion in declination was. 
157.33 northwards. The angle formed by the axis 
of the ecliptic, and the axis of the equator, was 
6* gf 34”, decreaſing hourly one minute. 

The right aſcenſion of Venus, at the ecliptic con- 


. 


junction, was 74 23 27“. 2; and the horary motion 
of Venus in right aſcenſion 1' 36%. 75 retrograde. 

The horary motion of Venus from the ſun in right 
„ aaſcenſion, 
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akenfon was, therefore, 4 11.3 retrograde. The 
declination of Venus was then 22 31/ 54% 2; and 
the horary motion in deelimation was 45.29, ſouth- 
wards: the horary motion of Venus from the ſun in 
declination was, therefore, 1 0%. 62, ſouthwards. 
The logarithm of the earth from the ſun was then 
5.006642; the logarithm of Venus from the ſun was 
4.861192; and the ithm of Venus from the 
earth was 4.460874. If we ſuppoſe the horizontal 
parallax of the ſun to be 10%, then the horizontal 


parallax of Venus, as ſeen from the earth, will be 
36/7.31 ; which, diminiſhed by that of the ſun, is 

lax in longitude and latitude 1s 
motion 


. 4 1 the viſible 


of Vem Venus — the fun im longitude will be 3 587.35 
retrograde, and in latitude 337). 75 ſouth. The lon- 
gitude and latitude of the center of Venus from the 
ſun's center, anſwering to the ſeveral right aſcenſions 
and declinations obſerved, mack be determined in tho 


following manner. — 


Ii 2 FIG. 
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Fig. 2. Let the circle II E, C repreſent the ſun's 
diſk; in which let EC be a portion of the ecliptic, 
nw its axis, AQ a parallel to the equator, Pp its 
axis, TVo the vifible path of Venus on the ſun, 
and AB the perpendicular to that path. The angle 
QSC — PSn = the inclination of the axis of the 
equator to the axis of the ecliptic, is given by cal- 

| culaticn; 
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culation; then, at the internal contact, the fide 8 v, 


being the ſemidiameter of the ſun, leſſened 7 the 
ſemidianieter of Venus, is given, and alſo v the 
obſerved difference of declination ; from whence ma 
be found, by plain trigonometry, the angle vS/; 
from which, if the angle QS C be ſubtracted, there 
will remain the angle v8 d; from whence, with Sv, 
may be found 8 a, the difference of 1 and 
v d, the difference of latitude from the ſun's center. 
in any other poſition, as at 2, there will be given Sh, 
the difference of right aſcenſion, and 2 b, the dif- 
ference of declination ; from whence may be found 
the angle 2 8 5, and the fide Sz: if from the angle 
uSh, the angle Qs C be ſubtracted, there will re- 
main the angle z Sn; which, with the fide S8 u, be- 
fore found, will give Sz, the difference of longitude, 
and u, the difference of latitude from the ſun's cen-- - 
ter. At the conjunction in right aſcenſion; SV is. 
the obſerved difterence of declination, and the com- 
pliment of the angle QSC is = the angle V-Sa; 
from whence will be found the difference of longi- 
| tude Sg, and the difference of latitude Va, from the 
ſun's center. EIS | 

1. If a mean be taken of the 4th, 5th, 6th, and 
th of Mr. Hornſby's obſervations, and alſo of the 
times at 17* 56/ 46”, the right aſcenſion of the cen- 
ter of Venus will be 17/. 2 before the ſun's center, 
and the declination of it 1070 10'7.6; from whence 
the viſible conjunction in right aſcenſion was at 
17> 56/ 31”, and the viſible declination ſouth of the 
ſun's center 10' 10/7.4: the viſible longitude was, 
therefore, 10 5%. 5 before the ſun's center, and the 


viſible latitude ſouth of it 107 67.9, From the com- 
| puted 
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puted viſible motion in longitude and latitude, by 
making the proper proportion, the viſible ecliptic 
conjunction will be found at 17 4of 3” apparent 
time, at Shirburn, or at 17 44' 4” apparent time, 
at Greenwich, when the viſible latitude was 97 57 6 
fouth of the fun's center. At 17 56' 46”, the par- 
allax in longitude (ſuppoſing, as above, the horizontal 
parallax of the ſun to be 103“) will be 14”, to be 
added to the vifible longitude of Venus, to give her 
true longitude before the ſun's center, and 20%. 5 to 
be ſubtracted from. the viſible latitude, to give the 
true htitude, as ſeen from the center of the earth. 
The true ecliptic conjunction, therefore, was at 
17> 36' 25” apparent time, at Sirburn, or at 
17% 40 26” apparent time, at Greenwich, by making 
a proportion from the computed true motion 
of Venus from the ſun; and the true latitude was 
then of 34-5” fouth. 

2. From the mean of roth, 11th, 12th, and 13th 
obſervations, at rg* 24 9 apparent time, at Shir- 
burn, the obſerved right aſcenſion was 5 40”, and 
the obſerved declination was 1 1' 33.6” ; from whence 
the viſible longitude was ©6” 52.2“, and the viſible 
latitude 1o' 53//.3, from the ſun's center; and the vi- 
ſible ecliptic conjunction was at 17* 400 23“, at Shir- 
burn, or at 1 44' 24” apparent time, at Green- 
wich, with 9g” 54.9” of viſible latitude ſouth. The 
parallax of longitude was 13.2“, to be added to the 
viſible longitade ; and the parallax of latitude 18.1”, 
to be ſubtracted from the viſible latitude, to give the 
true latitude. The true ecliptic conjunction was, 
therefore, at 17* 36' 31”, at Shirburn, or 15 

; 17 
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17 40 32" apparent time, at Greenwich; the true 
latitude being then 9 31%. 6 ſouth. 
3. From the mean, of the 14th and 1 zth obſerva- 
2 at 19 47' 29”, the obſerved aſcenſion 
as 7/ 6%. 3, and the obſerved declination 11' 57.6; 
How whence the viſible longitude was 8 20%. 5, and 
the viſible latitude was 11' 8”, from the my 8 center z 
and the vole ecliptic conjunction was at 17 41' 30%, 
or at 171 4; 31 apparent time, at Greenwich, 
with viſible latitude 9 57%. 2 ſouth. The parajiax 
of longitude was 12/5, to be added; and the paral- 
lax of latitude 17.4, to be ſubtracted, to give the 
true longitude and latitude. The true ecliptic con- 
jundtion Was, therefore, at 17 37 42 , at Shirburn, 
wn” 4a" as” apparent time, at Greenwich ; the 
true latitude being then 97 337.9 ſouth. 
4. At the internal contact, at Shirburn, at 
20 15” 10”, if the motion in declination, anſwering 
to 3' of time, be added to the declination obſerved 
at the 16th obſervation, the declination of the center 
of Venus from the ſun's center will be 12/ „24, 
from whence the viable long! 


4 
was 100 12.6, 
and the vifible latitude 11” 237%, from the ſun's center 
and the viſible ecliptic conjunction was at 17* 40' 57 ',, 


at Shirburn, or at 175 44 587, apparent time, at 
. —9 with 9“ 56%. of viſible latitude ſouth. 
The parallax of longitude, to be added, was 117.6; 
and 1 parallax of latitude 167%. 5, to be ſubtracted, to 
give the true longitude and latitude. T he true ecliptic 
conjunction Was, therefore, at 17* 37" 13”, at Shir- 
burn, or at 17* 41” 14”, apparent time, at Green= 
wich; the true latitude being 9” 33“. 1 ſouth. 

5. The 
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5. The 2d obſervation made at Greenwich being 
dubious, if the mean of the iſt, zd, 4th, and 5th, 
be taken at 19 48” 39“, apparent time, at Green- 
wich, the obſerved right aſcenſion was 60 52“. 4, and 
the obſerved declination 11“ $27.4; from whence 
the viſible longitude was 8“ 6”.1, and the viſible la- 
titude 11 47.3, from the fan's center. The viſible 
ecliptic conjunction was, therefore, 17* 46” 17”, ap- 
parent time, at Greenwich, with 9 55%. 5 of viſible 
touth latitude. The parallax of longitude, to be 
added, was 12''.6; and the parallax of latitude, to 
be ſubtracted, 17%. 3, to give the true longitude and 
latitude from the ſun's center. The true ecliptic con- 
junction, therefore, was at 17 42/ 28”, apparent 
time, at Greenwich; when the true latitude was 
9 32“%i. 4. | | 
I have omitted the computation of the longitude, 
latitude, and of the viſible and true conjunction from 
the internal contact, at Greenwich, and the difference 
of declination, as given in my laſt letter; becauſe 
there muſt have been ſome miſtake in reading the 
numbers of the micrometer, or in ſetting them, or 
the times, down: for they differ too much from all 
the above, which correſpond fo well with each other, 
(though made at different places, and with different 
inſtruments) and give the true latitude, at the ecliptic 
conjunction, about 8“ leſs, that we cannot ſafely de- 
pend upon them. | 
If, therefore, we ſuppoſe the viſible ecliptic con- 
junction to have happened at 17* 45” 3“, apparent 
time, at Greenwich, being the mean of the five fort- 
going deductions, where the greateſt difference is no 
more than 2 13“ of time, or 8” of viſible longitude, 
with 


5 
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with 9' 56“. 3 of viſible ſouth latitude, from the ſun's 
center ; where the greateſt difference is no more than 
2% 7 in latitude, we cannot much err from the truth: 
and alſo, from the mean of the ſame deductions, the 
true ecliptic conjunction, as ſeen from the earth's 
center, will be at 17 41/ 17”, with of 337.1 of 
ſouth latitude, The middle of the tranſit was, there- 
fore, at 17 200 5” ; and the neareſt approach of the 
centers o 26/7.8. The latitude then was 9“ 20/7.6 
ſouth ; but the longitude of Venus being augmented 
by the aberration of light 37, equivalent to 56% of 
time, by which the true ecliptic conjunction was 
accelerated, the true equated conjunction was at 
17* 42/ 13/7. The error in latitude, cauſed by the 
aberration of light, was 19.4, by which it was di- 
miniſhed ; the equated latitude, therefore, was 
9' 345. : a 1 

The equation of time was then 1” 52“, to be ſub- 
trated from the apparent time, to give the mean; 
conſequently, the true equated ecliptic conjunction, 
as ſeen from the earth's center, was at 17* 4o' 21”, 
mean time, at Greenwich. The true place of the 
ſun, corrected by obſervation, was, at that time, 
2* 15 360 12“; and, conſequently, the heliocentric 
place of Venus was 8˙ 15 36' 12”, with the 
centric latitude 9' 34. 5. Now, in this caſe, the 
geocentric latitude is to the heliocentric latitude, as 
the diſtance of Venus from the ſun is to the diſtance 
of Venus from the earth ; and therefore, the planet's 
latitude, as ſeen from the ſun, was 3“ 48“. 5. If we 
ſuppoſe the inclination of the orbit of Venus to be 
3* 23' 20”, as determined by Dr. Halley and M. Caſ- 
1ini, the diſtance of Venus from the node will be 

Vor. LII, K k I* 4/20”; 
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1* 4” 20%; conſequently, its true place 27 14 31 52” 
on the day of the tranfit, The effect of refraction is 
not taken into theſe calculations; becauſe, at the firſt 
obſervations, when its effect would have been greateſt, 
it amounted only to a very ſmall part of a ſecond. 

_ Theſe, my Lord, are the Concluſions, which I 
have been able to deduce, from the obſervations made 
at your Lordſhip's own obſervatory, and at the Royal 
Obſervatory at Greenwich. They are as faithfully 
related, as they were ſcrupulouſly calculated ; and if 
they meet with the ap tion of your Lordſhip, 
and of the Royal Society, I ſhall think myſelf ſuffi- 
ciently rewarded, for the Labour of a long and te- 


I am, | Ds 
With the greateſt reſpect, 
My Lord, 
Your Lordſhip's, 
and the Royal Society's, 
much ed | 
and moſt obedient, 
humble ſervant, 


Nathanael Bliſs. 
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8 
XT'VI. Obſervatis tranfitus Veneris; ter diſcum 
Solis, facla Matriti die 6 A 1961. 4 


P. Antonio Eximeno, e Soc. Jef. Commu- 
nicated by Cha. Morton, M. D. Secretary. 


Read Jan. 14, - 


1762. 


Ecundum recentiſſimas ob- 2 
ſervationes altitudo poli | 4 2; 3 
Differentia temporaria reſpectu Pariſiorum o 24 18 


Facta eſt obſervatio cum quadrante duorum pedum 
cum dimidio, conſtructo a D. Georgio Adams; et 
cum horologio conſtructo à D. Ellicot. | 


Die 5* Juni verſabatur Sol in meri > 7 “ 
diano ſecundum altitudines ak 54 35 0 

pondentes, a- 

Debuerat verſari ſecundum 3 
ridas D. De la Caille, ad- 

Die 6* ſecundum altitudines corre. IP 
pondentes, erat Sol in meridiano ad 3 

Debuerat eſſe ſecundum dictas he 11 58 10 28 


meridas, ad = - = = 

His elementis poterant corrigi tempora obſerva- 
tionis ; conſultius tamen viſum eſt incorrecta relin- 
quere; ut quilibet poſſit illa corrigere us elementis, 
quæ ipſi exactiora videantur. Sunt igitur tempora, 
quæ deinceps notabimus, quæ dabat horologium 
Ccepta eſt omnis obſervatio tangente limbo ſuperio ore 
Solis filum horizontale micrometri, limbo vero dextero 
filum verticale. Tempora Veneris, quæ notantur, 
ſunt appulſus ipfius limbi dexteri ad filum verticale, 
et limbi ſuperioris ad horizontale. 


K k 2 | Hæc 


Wen 58 © 3 


[ 232 ] 
Hæc Veneris tempora ſunt fortaſſe uno ſecundo 
juſto longiora: tremebat enim ſæpe pavimentum ob- 
ſervatori. Ego vero nunquam adnotavi tempus, niſi 
omnino ſecurus de appulſu; ſemper tamen antequam 
limbus Veneris per oppoſitam fili partem appareret. 
Duplex obſervatio aſteriſmo notata, facta eſt armato 
oculo duplici ſimul vitro, altero cæruleo, fuliginoſo 
altero. Prima facta eſt nudo oculo; cæterarum partim 
vitro rubro, partim viridt. 


OssERvATIO 1*. OssRvArTTO 5*. 
| - h - , | 1 
Sol ad utrumque filum 4 5 Sol ad utrumque filum 5 40 54 


Venus ad verticale 56 Venus ad verticale - 41 54 
Venus ad horizontale 57 19{Venus ad horizontale 42 54 
Sol ad horizontale 58 7jSol ad horizontale 43 50 
Sol ad verticale - - 38 27jSol ad verticale-— 44 47 


2 . 


Sol ad utrumque filum 5 5 468ol ad utrumque filum 48 44 
Venus ad verticale 6 54 Venus ad verticale - 49 34 
Venus ad horizontale 8 Venus ad horizontale 50 41 
Sol ad horizontale 8 50!Sol ad horizontale 51 38 
Sol ad verticale - - 9 228 Bol ad verticale— 52 3 


= | | gs, 'v 

Sol ad utrumque filum 21 goſSol ad utrumque filum 6 © 24 
Venus ad verticale - 22 38|Venus ad verticale - 1 9 
Venus ad horizontale 23 47|Venus ad horizontale 2 18 
Sol ad horizontale 24. 4oſSol ad horizontale 317 
Sol ad verticale 25 20 Sol ad verticale 4 14 


#.* 


Sol ad utrumque filum 32 $8[|Sol ad utrumque filum 22 49 
Venus ad verticale - 33 50 Venus ad vetticale - 23 25 
Venus ad horizontale 35 3{Venus ad horizontale 24 33 
Sol ad horizontale 35 56[Sol ad horizontale 25 39 
Sol ad verticale = - 36 45 Pol ad verticale - - 1 44 

BS ER- 
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OnBsERvVATIO gf. OnszrvaTIO 14%. 

b 62.0 
Sol ad utrumque filum 6 33 56|Sol ad utrumque filum 7 25 47 
Venus ad verticale - 34 35|Venus ad verticale 

Venus ad horizontale 35 40[Venus ad — 1 5 
Sol ad horizontale 36 49 Sol ad horizontale 

Sol ad verticale - 37 57 Pol ad verticale - - 3 


Us Ht. 


10, 15˙7. 

Sol ad utrumque filum 44 248ol ad utrumque filum 33 56 
Venus ad verticale - 44 57/Venus ad verticale - = = - 
Venus ad horizontale 46 gjVenus ad horizontale 35 20 
Sol ad horizontale 47 13Sol ad horizontale 36 41 
Sol ad verticale - 48 27jSol ad verticale 38 9 


1 * g * 1 6*, 


Sol ad utrumque filum 52 4[Sol ad utrumque filum 42 51 
Venus ad verticale = -52 37|Venus ad verticale - 43 4 
Venus ad horizontale 53 42|Venus ad horizontale 44 12 
Sol ad horizontale 54 54jSol ad horizontale 45 37 
Sol ad verticale - - 56 15|Sol ad verticale - - 47 7 


12˙. r 17*. | 
Sol ad utrumque filum 7 12 13 ol ad utrumque filum 49 34 
Venus ad verticale 12 34 Venus ad verticale - 49 47 


Venus ad — 13 46 Venus ad horizontale 50 56 
Sol ad horizontale 15 2jSol ad horizontale 52 21 
Sol ad verticale - - 16 23|Sol ad verticale = - 53 52 


13, 182. 
Sol 2d utrumque filum 18 45 Sal ad utrumque filum 56 30 
Venus ad veriicale - 19 Venus ad verticale - 56 33 


Venus ad horizontale 20 14{Venus ad horizontale 57 4b 
Sol ad horizontale 21 33 Col ad horizontale 59 12 


Sol ad verticale - - 22 5 3 Sol ad verticale - - 8 © 40 
| a : „ A” One 
Contactus interior - - - - 8 1 44 

Contactus exterior = = = = I9 23 


De cont:Ru exteriore per tria aut quatuer ſecunda, de 'interiori 


XLVII. Ex- 


VETO vix dubitavi. 


1 21 


XLVII Extract from a Pap er of Mer: De 
la Lande, of the Royal Punt: of Sciences 
at Paris, 20 My. Gael Morris, of the Tranfit 
, of Venus, an the 6th June 1761, aher 
ar Tobolſk in Siberia, by M. Chappe. 


Read Feb. 25, Nd of the eclipſe of : 
1 2708 3 — 766418 x $2- 8 
at - - = - 
Internal contact of Vans wh the ſun's 8 
limb at ingreſs, 5th June p49 9 
Internal contact at the egreſs, 6th June o 49 20 
External contact at the egreſs = = - 1 7 392 


Theſe obſervations were taken with a refractin g te- 
leſcope of 19 Paris feet focal length, with an eye- 
glaſs of 3 inches focus. 

The leaſt diſtance of the ſouthern limb of Venus 
from the neareſt limb of the ſun, was meaſured by a 
micrometer fitted to a 10 feet teleſcope, and found to 
be = 6' 2”, and the ſun's diameter was == 31' 37“ 


6 


XLVIII. 05. 
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XLVII. Ob/ervatio congre 


efſus Veneris cum 
Sole, habita Lugduni Batavorum, die 6* 
Junii 1761. 4 Joanne Lulofs, in eadem 

Academ. Aſftronom. Matheſ. & Philoſopb. 

Profeſſore. Communicated by Cha. Mor- 

ton, M. D. Secretary. | 
Read March t, M diu expectatus atque merito de- 

190285 ſideratus dies ſextus Junii hujus 
anni appropinquarat, ut celebratiſſimum Veneris tranſ- 
itum, accuratiori calculo, tum ſecundum tabulas ſola- 
res Venereaſque Halleii, tum etiam ſecundum ſolares 
Abbatis De la Caille, Halleii vero Venereas a me ante 
duos ferme annos ſubjectum, legitima methodo, qua: 
ſincero aſtronomo ſatisfacere poſſet obſervarem, inde. 
a fine menſis Marti omni virium contentione invi- 
gilavi directioni horologiorum, quibus obſervatorium 
noſtrum eſt inſtructum, eoque fine per repetitas ob- 


ſervationes, ut vocantur, correſpondentium altitudi- 


num Solis de novo examinavi teleſcopii meridionalis, 
à Siſſono, artifice Londinenſi, parati, ſitum; ut in re 
tam momentoſa omnem circumſpectionem adhiberem, 
ne forte è ſuo poſitu, quem per aliquot centenas ob- 
ſervationes ante plures annos determinaveram, tem- 
poris tractu eſſet deturbatum. Poſtquam certiſſimus 
eram factus, omnia recte ſeſe habere (cum die quinto 
tranſitus Solis per medium teleſcopii filum vix , unius 
minuti ſecundi differret a tempore, per fat numeroſas 
obſervationes parum admodum a ſe invicem, quoad 
ipſum momentum tranfitus, diflentientes, definito) ; 
poſtquam quartus et quintus Junii, ſine nube m_ 
clap 
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elapſi, veſpertino tempore diei quinti circa horam 
decimam cœlum Leidenſe undique et undique tege- 
batur, ita ut ſpes læta rarum hocce phænomenon ob- 
ſervandi multum deminueretur. | 
Die ſexto obſervatorium conſcendens hora 3 30/ 
(in quo præcedenti die duos quadrantes, teleſcopium 
Newtonianum '7 pedum, ab Hearnio conſtructum, 
machinam parallacticam Caſſinianam, cui applicaveram 
teleſcopium 2 pedum, tubum dioptricum 8 pedum, 
in cujus foco erat filare reticulum 45 graduum, 
diſpoſueram) cœlum nubibus velatum deprehende- 
bam, Verum circa horam 4 10“ per exiguum nu- 
bium interſtitium conſpicere mihi licebat Solem, Ve- 
neremque in ejus facie, inſtar maculæ nigricantis, ſic 
ſatis irregularis figuræ; ita ut margines (procul dubio 
ob refractionis viciffitudines) quodammodo dentatæ 
apparerent: verum, cum vix per unicum temporis 
minutum phænomenon hocce præbebat ſeſe conſpi- 
ciendum, neque quadrantem, more Cl. De IIſle, ne- 
que teleſcopium Newtonianum, (cui adplicueram 
egregium micrometrum Bradleianum, ab Hearnio, 
juvante Siſſono, paratum) .adhibere mihi licuit, ut 
verum Veneris Lou detegerem. 

Szpe dein Venerem conſpexi per aliquot ſecunda, 
ad ſummum per unum aut ſeſqui-minutum: quater 
vel quinquies per nubes tenuiſſimas, abſque vitro co- 
lorato, aut fumo inquinato, tum mihi tum Socus ap- 
paruit ut corona lucidiori cincta, quæ latitudinem ha- 
bere videbatur + vel ſaltem - — Venereæ: at- 
tamen per vitra colorata, cum | fulgentior quodammodo 
videbatur Sol, nihil prorſus hujus coronz ſeſe mon- 
ſtrabat; ita ut dubius hæream, an non hocce phæno- 
menon fallaciæ opticæ totum fit tribuendum. 


Tandein 


„„ 
Tandem hora 8 26 52”, tempore vero, obſervavi 
contactum interiorem, led per nubes tenuiores, ita ut 
vitrum fumo inquinatum, imo vitra cœrulea et viridia, 
(quæ ex preſcripto Cl. De FIſle ad manus- erant, 
puriſſima) ſeponere debuerim: aſt duobus fere mi- 
nutis antequam contactus exterior celebraretur, denſis 
nubibus tegebatur Solis facies; quæ cum tranſierant, 
nulla amplius Veneris apparebant veſtigia, ſed exacte 
circularis et nulla foveola deturpatus erat Solis limbus. 
Conſpexi autem contactum interiorem per teleſcopium 
Newtonianum ita diſpoſitum, ut nonageſies circiter 
diametrum objectorum augeret. 
Id vero prorſus mirum exiſtit, Veneris circu umfe- 
rentiam etiam in contactu interiori, (cum Sol, ad al- 
titudinem infigniorem evectus, a reffactionum viciſſi- 
tudinibus magis erat liberatus) quodammodo ſerra- 
tam apparuiſſe: quod ipſum in cauſa eſt, quod paucis 
aliquot ſecundis, tribus ſcilicet vel quatuor, ſerius 
* potuerit bicce contactus. 


. 
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XLIX. The Caſe of a Patient, who voidad a 
large Stone through the Perinæum from the 
Urethra. Communicated to the Royal So- 
ciety by Mr. Joſeph Warner, Surgeon, of 
Guy's Hoſpital, to whom this Memoir was 
addreſſed, for that Purpoſe, by Dr. Frewen, 
of Rye in Suffex. | 


Read Nov. 19, Enry Taught, of Haſtings in Suffex, 
* aged ſeventy-fix, a ſtrong hail 
man, and naturally of a good conſtitution, was never 
ſubject to any nephritic or gravelly complaints for al- 
molt ſeyenty years; but enjoyed, for the moſt part, 
a good ſhare of health, (though he had been expoſed, 
the greateſt part of his life-time, as a mariner, to the 
irregularities and inclemencies of that element, to 
which his occupation engaged him) till about fix or 
ſeven years ago, when he had ſome gravelly com- 
plaints, and uneaſineſs in making water; which in- 
creaſed upon him progreſſively; and, for the laſt two 
years, he had ſo much pain in fitting, that he was 
obliged to uſe a perforated chair, made for that pur- 
poſe. But, for ſome months paſt, his increaſed pain 
would not permit him to fit at all, even at his meals, 
which he uſed to take either ſtanding or lying. When 
he firſt came to be in this painful fituation, there ap- 
peared a prominence on the right ſide of the peri- 
næum, towards the hinder part of the ſcrotum ; 
which, increafing by degrees, felt hard and ſuperfi- 
cial for ſome time; and the parts all about it grew ſo 
f l | extremely 


[ 239 1 
extremely ſore, and tender, that, at length, 
24th of September laſt, upon his getting out of bed, 
a laceration thereof happened ; and the ſtohe, here- 
with ſhewn to this learned Society, was voided, falling 
down upon the floor. | 

Five days after this happened, I went to ſee the 
patient, in order to get a perfect knowled ge of the 
circumſtances of the fact; the 
then communicated to my worthy friend Mr. Warner, 
ſurgeon, of Guy's hoſpital in London; who returned 
me a ſatisfactory account, from his own obſervations, 
of the manner by which a ſtone is contained in the 
urethra, &c. which I ſhall take the liberty of inſert- 
ing, after ſubmitting to the ſuperior judgment of this 
Society, a ſhort account of what I apprehended to be 
the original proceſs of nature, in the production of 
ſach a phenomenon. 5 | 

Dr. Boerhaave hath obſerved, from experiment, 
that if a quantity of recent urine be ſet, to digeſt in a 
tall glaſs, with a heat no greater than that of a healthy 
man's body, for the ſpace of three or four days, it 
will continually grow more and more red, fœtid, ca- 
daverous, and alkaline, throwing off a ſtony matter 
to the fides of the veſſel. From whence we learn, 
that calculous matter, by too long a detention of this 
excrementitious fluid in the bladder, may be eaſily 
generated; and a ſmall portion thereof, in its diſ- 
charge from thence with the urine, may happen to 


be obſtructed in the paſſage of the urethra, ſo as to 
be incapable of getting either forward or backward, 
and thereby become the bafis of a ſtone ; which, in- 
creating by the urinous __ may be accumulated 

1 2 to 


particulars of which I 1 
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to as f eat a bulk as the part containing it will ad= 


mit 

Now, « the urethra, in caſes of this kind,” ac- 
cording to the obſervation of my learned friend, 
« hecomes a cyſt, which cyſt acquires a great degree 
of hardneſs, and remains compact and whole, till 
« an inflammation is produced by its meapacity of 
ec admitting any farther diftenſion ; which inflam- 
« mation is ſoon after communicated to the integu- 
« ments, by which means they become painful, 
« tender, and are eaſily lacerated. And this de- 
ſcription ſeems to c d exactly with what hath 
happened in the caſe of this old man. 

Ever fince the ſtone came away, this patient hath 
diſcharged no urine but by the wound; which, when 
F laſt ſaw him, was ſo much contrated, as to be no 
bigger than to admit into it a ſmall finger, and the 
parts were grown callous about it. I would have re- 
commended him to proper care on that occaſion ; but 
he would by no means hearken to me; ſeeming to be 
very happy in being freed from the cruel burden of 
the ſtone; and not regarding, I ſuppoſe, at his time 
of life, whether he could be helped in the diſcharge 
of his urine any other way. 


5 Hatton-Grden, London, Nov, 12, 1761. 


A I am defired by Dr. Frewen, in a letter to me, 

bearing date the 7th inftant, to add whatever I 
hall think expedient to his memoir, I have, in con- 
ſequence of this requeſt, taken the liberty of ob- 
ferving, from a former letter of Dr. Frewen to me; 
bearing date the 17th of October laſt, that when this 
ſurprizingly large calculus was firſt voided, which was 
on 


Care. 
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on the 24th of September of it weighed fix ounces 
and two drachms ; that on the 29th of the ſame month 
it weighed fix ounces, wanting one drachm and fifteen 
grains. On the 11th of October following, it weighed 
fix ounces, wanting three drachms and one ſcruple. 
On the 17th of the ſame month, it weighed fix ounces, 
wanting three drachms and half. 

Give me leave to add farther to this paper, by ob- 
ſerving, that, about March laſt, I produced two very 
remarkable calculi to the Royal Society, for their in- 
ſpection; when they did me the honour to deſire a 
written account of the caſe of the perſon, in whoſe 
urethra they were lodged. The whole of what I 
think worth troubling the Society with, upon this 
occaſion, is, that they had been for many years lodged 
in the urethra of one Robert Bolley, a young man, 
aged about twenty-two, and that they had produced 
no great inconvenience, or pain, till of late, when the 
integuments began to inflame ; which inflammation 
commenced not long before he was put under my 

The conſequence of this change in the parts 
was extreme torture, a ſevere ſymptomatic fever, 
great waſting-away of the whole body, and almoſt a 
continual and involuntary diſcharge of ſmall quanti- 
ties of urine. | . 

The miſerable object I have been juſt now deſcrib- 
ing, was recommended to my aſſiſtance, by my in- 
genious friend and acquaintance Dr, Wollaſton, of 
Bury in Suffolk, in whoſe neighbourhood this patient 
lived, and from whence he was conveyed to London 
in a waggon. | | 

The parts were then arrived to fo great a degree of 
diſtention, inflammation, and tenderneſs, that, * 

. the 
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the journey, they burſt and there was diſchar 
an opening made in the perinzum (that is, ſpace 
betwixt the anus and ſerotum) one of theſe ſtones ; 
the other ſtone remained firmly fixed in the urethra, 
which I eafily removed, having firſt cut away as much 
of the diſeaſed integuments of the acceleratores urine 
muſcles, and diſtended urethra, as I judged neceſſary 
to be removed for this purpoſe. After the removal 
of theſe parts, I brought together the lips of the 
wound, and kept them fo, by means of that ſuture 
which ſurgeons call the twiſted ſuture, till the parts 
were united, which was effected in about a fortnight. 
Before the ſuture was applied, I introduced a ductile 
inſtrument, of a convenient fize, through the penis 
into the bladder, by which means, the paſſage was 


kept equally diſtended. 

This operation ſo effectually anſwered my expecta- 
tion, as totally to remove the incontinence of urine, as 
well as every other ſymptom that had attended the 
complaint ; and the patient was, in a ſhort time, re- 
ſtored to his uſual healthy ſtate and corpulency. 


thro' 


N. B. In the two inſtances I have juſt now re- 
lated, as well as in the caſe of Thomas Bingham, 
whoſe hiſtory I communicated to this Society, on the 
23th of December 1759, (vide Philoſophical Tranſ- 
aCtions for the year 1760.) I muſt obſerve, that theſe 
patients, according to the beſt information I could 
get, were never attacked with a ſuppreſſion of urine, 
or a regular fit of the ſtone; for which reaſons, I 
conclude, that the formation of theſe calculi did ori- 
ginally commence in the urethra itſelf, and that the 
ſtream of urine, in its courſe from the bladder throu gh 
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— = = —_ 
m 
a — 
_— — 
— 
— — — 
- 
— —_— — 
— ,- = 
- _— _ 
— — 
— 
- 
” 
— 


” 
© + „„ 


; _ 


** 


a+ + 


paren 
pact and hard bodies, over which they — 


Plate IX. repreſents the ſize, * and 4 
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the penis, had gradually formed thoſe 
channels, ſo ap t on the ſurfaces of theſe com- 


were voided ; by this means, a paſſage for the urine 
always remained 0 1. 3 [ Vide 


Tab. IX. & X. 


ance, of the ſtone, in different attitudes, with 
the grooves on its ft ſurface, that was 
voided through a laceration af the perinzum, as 
has been above defcrived, in the cafe of Henry 
Taught, of Haſtings in Suffex. 


Plate X. repreſents the two ſtones that were lodged 
in the perinzum of Robert Bolley, a young man 
of twenty-two. of age, as has been already 
mentioned, with their poliſhed ſurfaces. 

A and B, where they came in contact with noch 
other. 

In the fame plate, are theſe two ſtones joined to- 

gether, with their ſeveral eminences *r depreſ 

lions, and as they lay in contact with each other 


rn 


e 
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bones, or only fo relaxed, as to give room for the 


till after they 
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L. An Account of the Caſe of a Boy, who had 
the Malleus of each Ear, and one of the In- 
cus c, dropt out. Communicated by the Rev. 


Philip Morant, M. A. Rector of St. Mary's 
in Colcheſter. 


Voung lad, at Manningtree in Eſ- 
ſex, © after about three or four 
weeks of a putrid, malignant, inflammatory fever, 
attended with a violent ſcarlet eruption on the ſkin, 
and ſwelling and ſoreneſs, and ſtuffage of the noſe, 
had the malleus of each ear, and one of the incus's, 
dropt out. Whether or no any of the reſt came 
away unobſerved, my friend cannot tell ; but theſe 
were all he ſaw. Nor can he ſay, whether the 
membrane was deſtroyed, and diſcharged with the 


1761. 


bones to come without it; not having ſeen the bones, 
were cleaned. But the conſequence is, 
his having almoſt abſolutely loſt his hearing; I ſay 
alma, becauſe, though he is quite deaf as to all com- 
mon voices and ſounds, yet ſome violent and ſudden 
noiſes ſeem to affect him. But the organ of both 
ears ſeems to be ſo much deſtroyed, as to make it 
highly improbable, that he ſhould ever recover his 
hearing again. In all other reſpects, he is very well, 
and at preſent in good health. The coming away 


of thoſe bones ſeems the effe& of an abſceſs, which 
affected the contents of the tympanum.” 


Another friend obſerves, that his diſorder has 
been a malignant or ulcerous ſore throat, as he Judges 
"2 trom 
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from the ſcarlet eruption ; and the paſſage from the 
back of the fauces into the ear having lain open ex- 
poſed to its malign influence, an abſceſs has been 
formed in the tympanum, which has been deſtroyed; 
otherwiſe the bones could not come out at the other 
car.” 
He had learned to read before this unhappy acci- 
dent, and the people about him write down what 
they want to make him underſtand ; at leaſt at pre- 
ſent, till they have found out a readier method. 


* n — 


LI. Obſervations concerning the Body of bis He | 


late Majeſty, October 26, 1760, by Frank 


Nicholls, . B. F. R. S. Phyfcian t bis / / 


late Majeſty. 


To the Right Honourable George Earl of Macclesfield, 
Prefident of the Royal Society. | 


My Lord, 


- HE incloſed papers have been laid 
9 before the Lord Chamberlain, for 
his Majeſty's inſpection; and his Majeſty's anſwer 
was, That he ſaw no reaſon, why they may not be 
made public. OW 0 
The burſting the ventricle of the heart is a caſe 
entirely unknown in phyſical writers; and muſt de- 
pend on many circumſtances, which rarely coincide. 
I have uſed my beſt endeavours, to give a clear 
and fatisfaftory account of this very extraordinary 
affair; and I hope I have ſucceeded : but, if any 
Vor. LI, M m thing 
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thing abſtruſe ſhould appear, I truſt, it will be attri- 
buted rather to the nature of the caſe, than to any 


want of confideration or — for your Lordſhip > Or 
the Society, | in, 


My Lord, 
Your Lordſhip's 
moſt obedient, 


and moſt humble Kant 


Fran. Nicholls. 


October 20, 1761. 


7 o the Right Himolwable the Earl of Macclesfield, 
Y "Profit of the Royal _ 


2 Lord, 


HE circumſtances attending the death of the 
late King being ſuch, as are not (J apprehend) 
to be met with in any of the records of phyſical caſes, 
and ſuch, as, from the nature of the parts concerned, 
are not eaſily to be accounted for; I preſume it will 
be agreeable to your Lordſhip, to the Society in 
which you preſide, and to the learned world in ge- 
neral, if fl lay before your Lordſhip, and the Society, 
a minute detail of what occurred on that remarkable 
and melancholy occaſion ; with ſuch explanations, as 
ariſe from the circumſtances of the caſe. | 
- According to the report of the pages then in wait- 
ing, about ſeven in the morning, Saturday, Octo- 
ber 25th, a noiſe. was ſomewhere heard, as if a large 
* t had tumbled down; and, upon enquiry, his 


Majeſty 
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Majeſty was found fallen on the ground, ſpeechleſ 
and motionleſs, with a flight contuſed wound on his 
right temple. He to have juſt come from 
his neceſſary-ſtool, and as if going to open his eſcri- 
toir. Mr. Andrews (at that time ſurgeon to the 
houſhold) attempted to take away ſome blood ; but 


in vain, as no figns of ſenſe, or motion, were ob- 
ſerved, from the time of his fall. 


The next day, (Sunday, October the 26th) b 
order of the 23 Chamberlain, I attended, with 
the two ſerjeant- ſurgeons, who were directed to open 
and embalm the Royal Body. 

On opening the abdomen, all the | ey any 
contained were found in a natural and healthy = 
except that ſome hydatides (or watery bladders) were 
found between the ſubſtance of each kidney, and its 
internal coat. Theſe bydatides might, in time, have 
proved fatal, either by comprefling and deſtroying 
the kidnies, fo as to bring on an incurable ſu —— 
of urine; or, by diſcharging a lymph into 
of the abdomen, might have formed a 
be removed by any medicines: but, in 
caſe, theſe hydatides were of no conſequence, as none 
of them exceeded the bulk of a common walnut. 
On opening the head, the brain was found in a 
healthy ſtate, no- ways loaded with blood, either in 
its proper veſſels, or in the contiguous ſinuſes of the 


dura mater. 

Upon ing the cheſt, the lun were in a na- 
he whe go, Hom every — of inflamma- 
tion, or tubercle : but upon examining the heart, its 
pericardium was found diſtended, with a quantity of 
W blood, nearly ſufficient to fill a pint cup; 

8 M m 2 and, 
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upon removing this blood, a round otifice ap- 
peared in the middle of the upper ſide of the right 
ventricle of the heart, large enough to admit the ex- 
tremity of the little finger. Through this orifice, alt 
the blood brought to the right ventricle had been diſ- 
charged into the cavity of the pericardium ;. and, by 
that extravaſated blood, confined between the heart 
and pericardium, the whole heart was very ſoon ne- 
ceſſarily fo compreſſed, as to prevent any blood con- 
tained in the veins from being forced into the auricles ; 
which, therefore, with the ventricles, were found ab- 
ſolutely void of blood, either in a fluid or coagulate 
r E | | 

As, therefore, no blood could be tranſmitted 
through the heart, from the inſtant that the extrava- 
ſation was completed, ſo the heart could deliver none 
to the brair; and, in conſequence, all the animal 
and vital motions, as they depend on the circulation 
of the blood through the brain, muſt neceffarily have 
been ſtopped, from the ſame inſtant ; and his Majeſty 
muſt, therefore, have dropped down, and died in- 
ftantaneouſly : And as the heart is inſenſible of acute 


and circumſcribed pain, his death muſt have been at- 


tended with as little of that diſtreſs, which uſually ac- 
companies the ſeparation of the ſoul and body, as was 


poſſible, under any circumſtances whatſoever. 


The above-mentioned appearances (as they ſhewed 
the immediate cauſe of his Majeſty's death) were 
thought ſufficient to form the report to his preſent 
Majeſty, and his Council. But as the very eminent 
and amiable character of his late Majeſty muſt make 


the nature of his death the object of every one's atten- 


tion and inquiry; and as the caſe was exceedingly 
5 ſingular 
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daga and extraordinary in itſelf; and as the heart 


muſt have been merely paſſive, and, conſequently, 
chere muſt have been 2 other concurrent circum- 
ſtances neceſſary to produce ſuch an effect; I judged, 
at the time, when the report was drawn, that a more 
minute and exact detail would not only be expected 
by the world, but would be highly proper, as our in- 
quiry furniſhed ſufhcient matter. | 
Two queſtions naturally ariſe upon the face of our 

report; viz. by what means the right fide of the 
heart became ſo charged with blood, as to be under 
a neceſſity of burſting? and how it could happen, 

that, as the ventricle (when under great diſtenfions) 
generally makes one continued cavity with the auricle, 
and is much thicker and ſtronger than the auricle, 
the blood fhould, nevertheleſs, force its way, by 
burſting the ventricle, rather than the auricle, ſeem- 
ingly in contradiction to the known property of fluids, 
to force their way, where the reſiſtance is leaſt? 
Upon examining the parts, we found the two great 
arteries, (the aorta and pulmonary art 


ery; as far as 
they are contained within the pericardium) and the 


right ventricle of the heart ſtretched beyond their na- 
tural ſtate; and, in the trunk of the aorta, we found 
a tranſverſe: fiſſüre on its inner ſide, about an inch and 
Half long, through which ſome blood had recently 
paſſed, under its external coat, and formed an elevated 
echymoſis. This appearance ſhewed the true ſtate of 
an incipient aneuriſm of the aorta; and confirmed 
the doctrine, which I had the honour to illuſtrate, 
by an experiment, to the ſatisfaction of the Society, 
in the Year 1728; [See the Philoſophical Tranſ- 
actions, N* 402. 3 viz. that the external coat of tlie 
5 artery 
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artery may (and does) often controul an impetus of 
the blood, capable of burſting the internal (or liga- 
.mentous, coat ; although this laſt is by much the 
thickeſt, and, ſeemingly, the ſtrongeſt. 

In regard to this diſtention of the aorta ; as his 
Majeſty Fad, for ſome years, complained of frequent 
diſtreſſes and ſinkings about the region of the heart; 
and as his pulſe was, of late years, obſerved to fall 
very much upon bleeding; it is not doubted, but 
that this diftenſion of the aorta had been of long 
ſtanding, at leaſt to ſome degree; and, as the pul- 
monary artery was thereby neceſſarily compreſſed, 
and a N than natural, thereby oppoſed 
to the blood's diſcharge out of the right ventricle, it 
is reaſonable to conclude, that a diſtenſion and con- 
ſequent weakneſs of the pulmonary artery and right 
ventricle, to ſome degree, were nearly coeval with 
that of the aorta. But that the aorta had ſuffered a 
traordinary and violent diftenfion, immedi- 


more ex 
ately antecedent to the burſting of the ventricle, is evi- 
dent, from the recent fiſſure of the aorta, and the 
conſequent extravaſation of blood between its coats. 
Now, as this increaſed and violent diſtenſion of the 
aorta muſt have been attended with a proportionate 
eſſure upon the pulmo artery, and, conſe- 
— JA. Gtion to the paſſage of the 
blood out of the right ventricle; fo that diſtenſion of 
the aorta muſt be confidered, as the immediate cauſe 
of the right ventricle's being ſurcharged with blood, 
and conſequently of its burfting. 
The immediate cauſe of this diſtenſion of the aorta, 
as likewiſe of its being determined to that particular 
time, are naturally explicable, from his Majeſty's 
- Be having 


5 
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having been at the neceſſary- ſtool; as the office then 
required cannot be executed, but by ſuch a preſſure 
on all the contents of the lower belly, and, conſe- 
quently, on the great deſcending artery, as muſt, of 
neceſſity, ſubject the trunk of the aorta, and all its 
upper branches, to a ſurcharge with blood continually 
increaſing, in proportion as the preſſure may happen 
to be continued longer, or exerted with greater vio- 
lence, in conſequence of a coſtive habit, or any other 
reſiſtance. = 

As to the ſecond queſtion ; viz. how it could 
happen, that the blood ſhould force its way rather 
through the fide of the ventricle than of the auricle ? 
fince it is well known, that when the ventricle is fully 
diſtended with fluids, they will eafily paſs back into 
the auricle; fo that under ſuch a diſtenſion, as the 
ventricle muſt have ſuffered, before it burſt, it ſhould 
ſeem to have made one continued cavity with the 
auricle ; of which cavity, the auricle, being by much 
the weakeſt part, muſt have been the molt liable to 
a rupture. This certainly is the circumſtance, in 
which the very great ſingularity of the caſe before us 
conſiſts; and many difficulties offer againſt any ob- 
vious explanation. f | by 

Two circumſtances, however, ſeem to throw ſome 
light on this obſcure and difficult queſtion. The firſt 
conſiſts in the texture, connexions, and capacity, of 
the pericardium ; the fecond,. in the order, in which 
the ſeveral ſurcharges muſt have ariſen. | 
The pericardium is a ftrong tendinous membrane, 
inelaſtic in every direction, containing the two auricles, 


the two ventricles, and the two great arteries, as in a 
purſe: it is fixed to its contents at the back of the 
two 
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two auricles, where, by its connexion, it ſurrounds 
the two venz cavæ: hence, paſſing along the arch 
formed by the aorta, it deſcends to the pulmonary 
artery, and continues round the orifices of the pul- 
monary veins, firmly attached to theſe ſeveral parts 
in its paſſage. By theſe connexions, theſe parts are 
all fixed in their ſeveral ſtations, incapable of ſepa- 
rating from each other, or ſhifting their ſituations, 
however they may happen to be compreſſed. The 
dium is generally faid to ſerve as a defence to 
the heart; but that defence ſeems to conſiſt chiefly, 
in 8 the right auricle from being ſtretched 
TD e deprefſions (or complanations) of the dia- 


in hunger and inſpiration, and, by its bear- 
8 the ſides of the auricles, D ſupport 
5 fem gthen them againſt too great diſtenſions: 
for the cavity of the pericardium ſeems to be but little 
more, than commenſurate to the bulk of its contents, 
when one half of them are filled, and the other half 
empty. This will appear, upon endeavouring to fill 
the heart, with its auricles, and its two great arteries, 
with wax, at the ſame time, while it 1s incloſed in 
the pericardium ; in which ex t, one or other 
of theſe cavities will be found to have been fo com- 
preſſed by the pericardium, as to have refuſed a free 
admittance to the wax, and will, therefore, be found 
proportionally empty. 
The inelaſtic texture, connexions, and capacity, of 
the pericardium, being thus ſtated, let us now con- 
fider the order, in which the ſeveral diſtenſions muſt 
have ariſen, in the two great arteries and cavities of 


the heart, with the neceſſary effects of thoſe _ 
ons 
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fions on the pericardium, and the parts'which it con- 


tains. | 

The firſt diſtenſion (and this a great and violent 
one) muſt have ariſen in the aorta; 1 = 
ent preſſure on the pulmonary artery e aorta 
diſtended) muſt CATS ſufficient (either by de- 
grees or at once) to ſtop the blood's diſcharge out of 
the right ventricle and artery, and to di- 
ſtend both thoſe cavities greatly beyond their natural 
ſtate of repletion. So that, under theſe circumſtances, 
the two great arteries, and the right ventricle, muſt 
have been under an extraordinary and continued di- 
ſtenſion (and, conſequently, an increaſe of bulk) at 
the fame time; whereas, in the natural ſtate of the 
body, theſe three cavities are alternately dilated and 
contracted, and the right ventricle is always propor- 
tionally diminiſhed in bulk, as the pulmonary artery 
is increaſed, and vice verſi. So that, with reſpect to 
theſe three great cavities, (ſuppoſing that their ſeveral 
diſtenſions had been no greater than natural) the pe- 
ricardium muſt have been obliged to contain one third 
more in proportion, than its capacity was formed to 
receive. During this time, the blood being ſto in 
its paſſage through the lungs, and its afflux to the left 
auricle and ventricle being thereby ſuſpended, the left 
auricle and ventricle muſt have remained in a con- 
_ tracted ſtate; in conſequence of which, the right ven- 
tricle had ample ſpace in the pericardium, to admit 
that degree of diſtenſion, which was previouſly requi- 
ſite for its burſting. But the right auricle (being fixed 
to its ſtation by its connections with the left auricle 
and the pericardium, and being firmly compreſſed 

Vor. LII. Nn againſt 
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againſt the pericardium, by the aorta, the pulmonary 
artery, and the right ventricle, all which appear to 
have been, at this time, greatly diſtended beyond their 
natural bulk) muſt have been thereby deprived of the 
ſpace in the pericardium, neceſſary to admit of its 
being diſtended ; and the whole ſurcharge and di- 
ſtenſion muſt, by the preſſure of the dium on 
the auricle, neceffarily have been confined to the right 
ventricle, till it burſt. 

Had theſe ſurcharges ariſen in any other order, 
their effects muſt have been greatly different: as for 
inſtance, if the ſurcharge in the right ventricle had 
ariſen from any other preſſure, than from a diſten- 
fion of the aorta, the extraordinary bulk af the 
aorta, and its prefſure againſt the pulmonary artery, 
would not have exiſted, and the tight auticle, not 
being then comprefled againſt. the pericardium, would 

have been at liberty to " ditend, till the blood had 
made its wa through its Res. 
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ventricle, and the extrayaſation covering the fiſſure in 
the aorta, exactly marked, as — _— to, 


My Lord, : 
Your Lordſhip's 
moſt obedient 
and moſt humble ſervant, 


"= rank Nicholls. 


P80 . fl a a... * * — 
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LI. Of the Trregularities in the planetary 
Motions, cauſed by 


the mutual Attraction 
of the Planets : In a Letter 10 Charles 
Morton, M. D. Secretary to the Royal 
Society, by Charles Walmeſley, F. R. 5. 
and Member of the Royal Academy of Sci- 
ences at Berlin, and of the n at 9 


logna. 


3 * Bon 
Inding that the influence, which the 
FH primary planets have upon one an- 
other, to diſturb mutually their motions, had been 
but little conſidered, I thought 3 it a ſubje& worthy of 
examination. The force of the ſun, to diſturb the 
. moon's motion, flows from the general e of 
' gravitation, and has been fully aſcertained, bath by 
theory and obſervation ; and 1 follows, from the 
Nu 2 ſame 


ab * 10, 
1761. 
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fame principle, that all the planets muſt act upon 
one another, proportionally to the quantities of mat- 
ter contained in their bulk, and inverſe ratio-of the 
ſquares of their mutual diſtances ;- but as the quan- 
tity of matter contained. in each of them, is but ſmall 
when compared to that of the ſun, fo their action 
upon one another, is not ſo ſenſible as that of the fun 
upon the moon. Aſtronomers generally contented: 
themſelves with folely confidering thoſe inequalities of 
the planetary, motions, that arite from the elliptical 
figure of their orbits; but as they have been enabled, 
of late years, by the perfection of their inſtruments, 
to make obſervations with much more accuracy than- 
before, they have diſcovered other variations, which 
they have not, indeed, been able yet to ſettle, but. 
which. ſeem to be owing to no other cauſe, but the 
mutual attraction of thoſe celeſtial bodies. In order, 
therefore, to aſſiſt the aſtronomers in diſtinguiſhing. 
and fixing theſe variations, I ſhall endeavour to. cal- 
culate their quantity, from the general law of gravita- 
tion, and reduce the reſult into tables, that may be 
conſulted, whenever obfervations are made. 
J offer to you, at preſent, the firſt part of fach a 
theory, in which. I have chiefly conſidered the effects 
produced by the actions of the earth and Venus upon 
each other. But the ſame propoſitions will likewiſe 
give, by proper ſubſtitutions, the effects of the other 
planets upon theſe two, or of theſe two upon the 
others. To obviate, in part, the difficulty of ſuch 


intricate calculations, I have fuppoſed the orbits of the 
earth and Venus to be originally circular, and to ſuffer 
no other alteration, but what is occaſioned by their 
mutual attraction, and the attraction of the other 


planets. 
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planets. Where the forces of two planets are con- 


fiderable, with reſpect to each other, as in the caſe of 


Jupiter and Saturn, it may be neeeſſary, in ſuch com— 


putations, to have regard to the excentricity of their 


orbits; and this may be reſerved for a ſubject of fu- 
ture ſcrutiny. But the ſuppoſing the orbits of the 
earth and Venus to be circular, may, in the preſent 
_ caſe, be admitted, without difficulty, as the forces of 
theſe two planets are fo ſmall, and the excentricity of 
their orbits not conſiderable. On. theſe grounds, 

therefore, I have computed the variations, which are 
the effects of the earth's action: firſt, the variation of 
Venus's diſtance from the fun ; ſecondly, that of its 
place in the ecliptic ; thirdly, the retrograde mo- 
tion of Venus's nodes ; and, fourthly, the variation 


of inclination of its orbit to the plane of the ecliptic. 


The fimilar irregularities in the motion of tlie 


earth, occaſioned by its gravitation to Venus, are here 
kkewiſe computed : but it is to be obſerved, that the 
abſolute quantity of thefe irregularities is not here 
given, it being impoſſible, at preſent, to do it; be- 
cauſe the abſolute force of Venus is not known to us. 
I have, therefore, ftated that planet's force by ſup- 
poſition, and have, accordingly, com puted the fects 
it muſt produce; with the view, that the aſtronp- 
mers may compare their obſervations with the mo- 
tions ſo calculated, and, from thence, diſcover how 
much the real force differs from that which has been 
ſuppoſed. But the exact determination of the force of 
Venus muſt be obtained, by obſervations made on the 
ſun's place, at ſuch times, when the effect of the 
other planets is either null or known. 


The 


[278] 

The influenee of Venus upon the earth being thus 
computed, that of the other planets the fame, 
may likewiſe, hereafter, be conſidered : by which 
means, the different equations, that are to enter into 
the ſettling of the ſun's apparent place, will be deter- 
mined ; the change of the poſition of the plane of the 
earth's orbit will alſo be known ; and, conſequently, 
the alteration that thence ariſes in the obliqui ty of the 
ecliptic, and in the longitude and latitude of the fixed 
Mars. Theſe matters of ſpeculation are reſerved for 
another occaſion, in caſe what is here offered ſhould 
deſerve approbation. 
I am glad to have it in my porver to preſent you 
with this teſtimony of my gratitude for paſt favours, 
and of my reſpe& for your diſtinguiſhed merit; 125 


it is with ſincerity, 1 ſubſcribe myſelf, 
r 
| Your very humble ſervant, 
"—Y 4 4 Cha. Walmeſley . 


Nov. 21, 1761. ; 


De I. ener 2 in ES 8 


generant ipſorum in ſe invicem actiones. 


Qu: in theoriæ hujus decurſu frequens erit 
uſus fluentium quæ arcubus circuli, vel eorum 


finibus, coſinibus, et Znibus verſis, exprimuntur, id- 
_ circo lemma ſequens, quod alibi olim tradidi, lubet 


hic apponere. 


LE MMA. 
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1 LEMMA. 


Dato coſinu arciis cujuſvis, favenire coſinum et 
finum arciis alterius qut fit ad priorem in ratione 


A ad 1. 
Detur c coſinus arciis A ad radium 1, et ſit arcus 


B= AXA, cujus coſinus dicatur ?; eritque, ut notum 


eſt, A * * — 3 atque B — AEDT ==, 


Vx — 


_— xXx = 1 


8 | 3 
32 7 ſed et A. B:: 1. A, adeoque > 235 
unde log. log. y, et * . Verum æquationes 
A et A ban 1 e Vi, 


c- Nec, „ gr i Pb 
tf—VTfF—1; unde eſt K f + V —T — 


c 4 Vc 1. 000 oo 


3 
Tee. Fiat igitur c + Vc 1 
et c- N 1 =m, eritque Im — 1, et ©=col. 


A—*, et fin. Ar I; atque inde 


. | ng ro 
t cof. B —= + et ſin. B * — 


Itaque i in PER cujus radius eſt 1, fi duorum 


arcuum vel angulorum A et B alteruter B fit ad al- 
terum A ut numerus quilibet A ad 1, et ponatur 


l 1 
cal. A = —=, exiſtente Im = 1, erit fin. A 


— 
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Ei, atque cbſ. B coſs x A . 
et fin. B= fin. AA === i. QE. I. 


4 


CoroLi. I. 


Hinc habetur coſ. A x coſ. B = - 

irn of Tn 
. 3 . 

hoc lemma et = 


col A ＋ IX Ag coſ. A B, atque = 
col AA X A = col. E A, 1 
2 col. ABT col. B — A. 


Atque hoc calculi methodo facilè eruuntur ſe- 
quentes formulæ pro duobus angulis A et B, adver- 


tendo eſſe coſ. B=-A = coſ. A — B, fin. E— A 
2 fin. 42 et coſ. o === 1. 

15. Coſ. A x col. B = tn 
2%. Sin. A x ſin. B =- cof. A+B ＋ + coſ. A=B. 


— 


3*. Sin. 5 fin. AB fn. A — B. 
Atque ex illis hz ſequentes eliciuntur, 


. Coſ. A + B = coſ. Ax coſ. B. — fin. AX fin. B. 
7 Coſ. A —B = fin. A x ſin. B ＋ coſ. Ax col. B. 
6. Sin. A B = fin. AX coſ. B + coſ. A x fin. B. 
7. Sin. A—B= fin. A x coſ. B — col, A x fin. B. 


Tum ex his valores tangentium haud =gre deri- 


"vantur. 
Quippe 
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Quippe cum fit generatim pro quoris angulo A, 
tang. A = ——, erit tang. 


fin. A x cof. B+ cof. A x ſin. B fin. A xcof. B+col. Axfin.B 
GEAR B<Tn.Axhn.B wy "col. Axin.B. | 


coſ. A x fin. B A 
* TTA IE 1 * 
Simili 


tang, A + tang. B 
>. A x tang. B 


CoRO LI. I. 


Erat in lemmate A —= , unde et A — 1 


xV —1 


= log. x. 
 Denotet igitur E numerum cujus logarithmus 
hyperbolicus eſt I, eritque | of dE x, et cum ſit 
x ccc 1, inde obtinetur e= coſ. A = 
— cow. Cog 

Vo. LII, Oo Sunt 


= 4s + _ 2 eronn. - « 


+, = 
1 > 4 ACA $0 ets 


3c 
„ =» 


— 3 © = 1 Pn 
- LL... — 8 0c „ „ = 
Lia. CAA ace A GIS” 8 


=<A#ttuc <4<c AQuliS Gare. 4 


— 
— - _— 
” o 4 
— — — 
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quo 
pracedens 2 fant et calculo plerumque 
nes... 


Conor. III. 
Quoniam eſt 2 x coſ. A —1 + , erit 
FUR. A—T 52 
Þ + aÞ en e g * -A 


af”? 7 * A 
A—_x— 49D 

n — _—y +, Kc. 

affumendo ſcilicet primos et ultimos terminos homo- 


logos ſeriei exprimentis quantitatem * unde, 
propter Im — 1, provenit 
2 c0l. a 2 
_ 3 
— XK 22 * no &c. 


atque adeò per eine - 
col. A* = — in coſ. aA + acol A —2XA+x 


—= col. NAX AX X= Col. | "puny 


5 
3 


X A +, &c. 

Ubi a eſt numerus impar, terminus ultimus ſeriet 
-erit ille in quo numerus A, vel a — 2, vel Aa— 4, 
Sc. qui multiplicat angulum A, evadit æqualis 1. 
Ubi verò A eſt numerus par, terminus ultimus ſeriei 
crit ille in quo numerus præ dictus evadit æqualis o, 


Ly qua 
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quo in caſu ſemiſſis tantzma ultimi termini — 
eſt; cùm enim ſeries hec-colligatur ex numero pari 
terminorum homol qu tamen, ubi a eſt 
numerus par, conſtare debet ex terminorum numero 
impari, ided duplum exhibet terminum ultimum. 


Simili modo cùm fit 2 xfin. A =T— mx v — I, 
TN abax Pa | 

A—TI —2 , | 

8 m 4-, 

2 X ſin. AA -I dec. - 
IM TA * 21 
* 1 7 1 IS, 
{ &c. 


Termiade inferioribus hujus ſeriet præfiguntur alter- 
natim figna + — ubi Aa eſt numerus par, et ſigna 


| — + ubi a eſt numerus . adeoque in priore 
caſu eſt 


* 8 2 | 
2 xfin. A — J=id in! — 3 - +a 
z—-Tr P*+m** ſhaw! 3 Ss 


" N 2 e A - +, &c. 
et in caſu poſteriori | | 
= "IR TY. 
ih x fin. Al —=v i) bn 2 — 4 
221 z2—T a—2 N- | 
A 2 — — au... 3 — 2 — T. &c. 


Adcoque q a fit numerus par, erit 
fin. A — — — in + co. AA A coſ. 2XA+A 


"2 i= k—06 


8 
* 2 


XAFS, 


Signa 
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Signa hic alternatim mutantur, et ſuperiora ſunt ad- 
hibenda, ubi A exprimit unum ex numeris 4, 8, 12, 
16, &c. quia tunc eſt T Ib I; inferiora autem 
adhibenda, ubi a exprimit unum ex numeris 2, 6, 
10, 14, &c. quia tunc eſt Y — 1K —=— 1. 
Si A fit numerus impar, cum per lemma fit 
i nn. A. et — } = 


fin. X — 2 x A, &. habetur 
In. A = in t ſin. AA FA x fin. 2 X AHA 


* fn. TAN ATA xx fin. A—6 

xA+, &. 
ubi ſigna fuperiora ſunt uſurpanda, cum A exprimit 
unum ex numeris 1, 5, 9, 13, &c. quia tunc eſt 
FETs = DT; et ſign inferiora, cd 2 fucrit 
unus ex numeris 3, 7, 11, 15, &c. quia tunc eſt 
of th = — I. 

Notandum autem, ſeriet ultimum terminum eſſe 
illum in quo numerus a, vel A — 2, vel A — 4, &c. 
eſt r; atque ter- 


zqualis 1 ubi a eſt numerus impa 
minum ultimum eſſe illum in quo prædictus numerus 
eſt æqualis o ubi A eſt numerus par, quo in caſu ſe- 
miflis tantùm ultimi termini aſſumenda eſt ob ra- 
iognem. ſuperiùs datam. 5 
Ex his ſinuum et coſinuum expreſſionibus alia hu- 
juſmodi theoremata deducere liceret, ſed quæ hic tra- 
duhtur ad præſens inſtitutum ſufficiunt. 


CoROLL, 
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| | cox or. TV. 
Notum eſt fluentem fluxionis A coſ. A eſſe fin. A, 


atque fluentem fluxionis A fin. A eſſe fin. verſ. A. 
Pariter fi ſumatur arcus x A qui fit ad arcum A ut 


numerus quilibet à ad 1, cum fit A col. AA qua- 
hs fluxioni ſinùs arcùs a A, erit flu, A coſ. aA = 


= = , etflu. A fn. aA = LL . Itemque, fi 
ad arcum aA adjungatur arcus datus d, cam fluxio 


arciis a A + d fit æqualis aA, etit flu. A cof. aA +4 


— £2449 tu A fin. INE a= ELD . 


Somanter jaja doo i, vel duo arcus AA et A, 
qui ſint ad angulum, vel arcum A reſpectivè, ut A et 
1 1. atque per Coroll. II. habetur coſ. A A coſ. A 


3. col. a+pxA+; col, A— X A; unde 


erit at Gm fluxionis A coſ. a A x, col. * æqualis 
ſin. a+6XA fin. x — 6X A 


ND, 


2XA+þ 2 XR X — 


Atque hoc methodo prodeunt ſequentes formulæ 
„ M A ANN AA 


2 XX — 4 | 
25. Flu. A fin. AA x fin. A — — — 
| | 2XA+6 
fin. > — XA 
2K * ; .. 
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7. Flu. A ſin. AA x coſ. uA = fin. verſ. X Tn x A 
2Xa+@ 


4:4 fin. verſ. — 


2 xR— 4 | 
Advertendum autem eſt, ubi a A, tunc efle 
col. AA x col. pA = coſ. 24A ＋ 2, fin. aA 
* Ui A — — 2 col 22A. + +, fin. AA X coſ. pA 
+ fin. a2 AA; adeoque in hoc caſu formulz præ- 
— evadunt 


1. Flu. A x col. aA} — 
. Fla. Ax KAD = 
3*. Flu. A xc ſin. AA x coſ. aA = tn . 

Si angulo AA addatur angulus datus 4, erit coſ. 
KTA co pA = Ae 
col. A—pxA +4, atque inde 


fin. 2A 


— +=. 


10. Flu. A co. AA aA +dxcol. pA= 2 ——— 
2XA+þ 
fin. NAA 
* 8 © Ns 
IP 2Xa+6 
fin. RNA. 
2Xa— (þ 
3*- Flu. A fin. Tx cf pA= — —.— 
2 X&A＋T 


4. Flu. 
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4. Flu. A col. Tx An. A : 


2XA-+4 


fin. verſ. ANA 
um. — 


Si fuerit A = þ, erit coſ. aA + d x coſ. AA — 


+ Col. 2AA + + 2 cof. d, &c. adeoque formula 
præcedentes in has abeunt, | 


1*. Flu. A coſ. XX P/ x col. AA = © EY F2 
+ A. | ; 
2*. Flu. A fin. aA + dx fin. 14222 — 
+ 
+ A, 
— * 4 
ſin. 4 
+ 244. 
4a Flu, A coſ. A Tx fin. —— verſ. 2x A＋Td 
3 B 1 
— f A. 


PRoPOSITIO IL. PROBLEMA. 


In ſyſtemate duorum planetarum circa Solem in orbibus 
pene circularibus revolventium, requiratur vis pla- 
netæ exteriotis ad perturbandum motum interioris: 


Revolvantur planetæ duo P et Q (Fig. I.) in eo- 
dem plano circa Solem in 8, et jungantur SP, 8 , 


Orbis 


PQ. 
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Orbis planetæ interioris Q, cu- 
jus motus hic inveſtigamus, circu- 
laris ſupponitur nift quatenus mu- 
tatur ejus vi planetæ P; or- 
dem verd planetæ P ut accurats 
circularem habemus. Pofit ergo 
Sole ubi ambo planetz verſantur in 
conjunctione cum Sole, fiant SQ _ 
= &, PQ =>, SP =4#; tum- 
que vis attractionis Solis in diſtan- 
£14 zquali 1 fit ad vim attractionis 
planetz P in _—_ diſtantia ut 1 


ad ꝙ, eritque = gravitas planetæ . 
news Producatur jam, fi 
— ons PO = 


— PS productæ in 1 


y 
POL, eit PQ+PS: po PI, hoc eſt, Mo 


atque PQ: QS::PO- OT, hoe ea. OI = E. Sed, 


n 
LP pro x ſcribi poteſt 1 in omnibus iis terminis qui 


ducuntur in O, adeoque OI = 5. Ex vi PI aufe- 
ratur vis > qua gravitat Sol in planetam P, et vis re- 
Gdua 5; — —.2 eſt ea qua perturbatur motus planetæ 


Qin dc ies parallels ro@t PS: nam cum motus 
planetarum 
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planetarum e ad d ſpectatum tanquàm | 
immotum, vis 25 * pars ea — 5 qua fimul urgentur Sol 
Et planeta — P ſecundum lineas parallelas, non 


mutat corporum S et Q fitum ad fe invicem, My 
differentia virium ſola perturbationem — 


Q are differentia illa, nimirum — 2 — . expona- 


tur per lineam QT parallelam reftz PS, et in SQ 
demiſſo diculo TR, vis QT reſolvetur in vires 
TR, QR, eritque vis QT ad vim TR ut radius x 


ad finum anguli Qs Q3SP, adeoque vis TR — 5 — 2 
X fin. QSP, et vis 22 x col. QP. 
Ex vi autem R tollatur vis OI utpotè in contrarium 


7 . . 
agens, et -manebit vis I — = * col. QSP — 2. 


Vires igitur, quibus planeta P perturbat motum pla- 

netæ Q quatenùs in — plano moventur, ſunt 
1». Vis TR ad radium Qs perpendicularis, qua 

augetur vel minuitur area tempore dato deſcripta, 


2% Vis 2 x Fat Dr oof. QP. 


_ retralitur planeta QA Sole in directione radii 


Ur autem harumce virium expreſſiones formam in- 
duant calculo accommodam, ope trianguli PS Qha- 
bebitur PQF — 22 —= kk + xx — 2kx x col. QSP, 
five, poſitd æ = 1: ob rationem dictam, 2 = #& 

Vol. LII. P p Fs 2-05 IR 
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+ x — 2& xcof. r. Aſſumatur jam is . 
9s fmger it of! anguſue (27 yore 9 0 2, 
eritque QSP = 75 et poſio Lk + 1 in, et == 
b, crit f = x 1—b col. 6, hincque 5 = + 


[x1 — 6 col. 23x . $i fuerit unitati ferè æqualis, 


Ot ———— ͤ p—ä &j49 


— in feriem modo 


ſolito, ſeries illa parùm convergit, eſtque ad opera- 
tiones anal minus commoda. Series igitur alia 


inveſtiganda eſt, et quia ex lemmate patet hujuſmodi: 


quantitatem cor a exprimi paſſe aggregato termi- 
norum, quorum fin ducuntur in cofinus angu- 


lorum qui ſunt — A multiplices, generatim ſup- 
„ R eff. + Te 
+ Vol 25+ Wok £5 4, ke. 

Atque ut inveniantur valores coefficientium R, 8, 
T, &c. ſumatur utrinque fluxio, nempe 2 i x fin. = 


* 1 —b col. col, bot" =—$x-ixfin. =; — T x5 


ponemus 1 — bcol. 2. 


[X fin. 2, — vater 25 W x zit.; 2 — 
— 
&c. atque ducatur zquatio hec in 1 —b col. an et 
ſubſtituto pro 1 coſ. 29 ipfius valore R 8 col. - a5 
+ T col 2, +, ac. fiet . 
* 


 - colleQtis fimul omnibus termini qui nullo cofiny 
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NSN 234 Tea. 54+ V col. $5+,8&c.zt—bcol.Z8 


Sta 2. aT xlin. . Na. . U M Nin. 254, bee, 
W cum fit (per Coroll. I. Lem.) 
ee + fin, = 


Nin. J +4T $ xfin.—55 +6V k ſin. 25, &c. =0 
. * — 36 : = 4 . * | 
— mb V —m&W 


18 + 28tbR Pi 4T En —1xbs W 
— —, 


you F mz 


mTZ Y 


. quotum valorum progreflus fatis 


manifeſtus eſt. 


Datis igitur prim ans duchys colligimatiur N er 5, 
3 R et 8 autem fic inveniuntur. 


„ 1 ub cof 55 + m 


12 


= col. =#, 


2 42 
. EL R 
Ec. 1 2,4 vet Zr +, 
Kc. Evchvantur termini col. . J., c £5}, cof. 2a), 


&c. per methodum traditam in Coroll. III. 3 


afficiuntur, prodibit 
Pp 2 R = 


er 


* | 
» ,” 
= 


on tha 1 — 
R=1 TEN „ * 
m 2 m — 2 — 3 


+2 N AN nd. ai es, &e: 


eujus ſeriei tat: fatis patet ; atque adeò, cum 
it in hoc noſtro problemate m = — 2, et ; 


1 2 


4 


2528223. F 222 
4X4 * + 35 x7526 l 
| K 15 35 


3x 7X9 1IXIJ_N<X17 x 
* 12 * ANR 7 FT] ens 0 
"= indolem hujus ſeriei patebit terminum 


quemlibet #quari termino antecedenti ducto in 


— ET , five r.. exiſtente æquali nu- 


mero quadruplicato terminorum præcedentium: fic 
terminus ſextus, quia habetur in hoc caſu + — 5X4 
15 17 
S 20, æqualis eſt termino quinto 7 22 
„ 19 2 ,, 
ducto in 24285 5 
Termino igitur quovis hujus ſeriei dicto B, ter- 


minus ſubſequens erit Bœ x _ : et manente de- 


inceps eodem, quem in hoc termino habet, numeri 7 


valore, termini ſubſequentes erunt, B# x — — 
XIE, B ** A 
| = > od" 1s 

——_ — 
B x = _— &c. Sed eſt — = 


aumerus 


2124 — = -, atque ita porrd, rejiciendo 


So a. 
frationes. hujus generis - = et alias his minores. 


Unde termini omnes prædicti, incipiendo à ter- 
mino B, erunt 


BTBY＋ B& BV + BY +, 1 
B4* B B55 — ' B a * 
Bb* B * 
* r+4* Te 1—6* 
2 Bs p* 
—" F4+3*  7+0l®. 1 —b* 
2 3 
127 


nnn. 

225322 3x5 x93: 3X5 x 2 

=1 +7570 + 3X Fas" wa 54 
11 13 % 3X5, 15X17 33 

12 725 * 1x4 N ＋. 


X1 * þ+ 5 5 þ*® 
——T TW T9 


| &c. 


* Unde fi, computatis, exempli gratia, decem ter- 
minis, undecimus defignetur per B, erit 7 = 10 X 4 
= 40, et —_— illorum decem terminorum addita- 

ſumm#- 


. 
T = coſ Dy + mx N 
My . 
Tear evolantur quantitates cof. J., 
al. J, col. l, bee. in fine: wilotes,. proot in 
Coroll. NI. Lem. edoctum eſt, et colligatitur omnes 
termini i qui ducuntur in cof. —s exurget 


2 — Wt 221 
S = —mb—mx XS —mx 2 


gX7  gxI1__ 13x I5,, ce 
* SER ue MICS T 
1. 7 
XTGRzO Þ* +, &&. | 
| Pater autem terminum quoraliber hujus ſer rei quit 
termino antecedenti ducto in . exiſtente r 


XT 4 
a_ numero terminorum præcedentium quadrupli- 
cato: fic terminus ſextus, quia tunc 7 = 5X 4 = * 
: | 


[ *95 1 


eſt quali termino quinto 2 222 h ducto in 


10 XK 20 


2825 5. Quamobrem termino yon hujus ſeriei 
glicto B, terminus ſubſequens erit BY x 8 
1K 44 


five BF x 1+ = et manente jam eodem valore 


aumeri 7 , termini relqui erunt, BY x 1 ++ - 


ry 


BY x 1+ —2—x 1+ 8 


* R 1X4 T 
Xð 1 —— — &c. Sed fi fuerit r numerus ali- 


r+8Xr+12 
— — 


e a 
quantùm magnus, erit 1 + = x X 1 1+ —_— 


2 
E quamproxime, et 
1 Ars 9 P & 


1 + —= x1 + 3 ry 3 == 


r+4Xr+8 r+8Xr+12 
1 1 „&c. Unde 
* E r+4X7+8 + == a 12 


termini omnes prædicti incipientes A termino B erunt 


B+ BY + BY + BB BY , Ke. - — 5 


BY e 6 2 
ur 1— * 

þ* 
1 —b* 

4* 
r TU AT TIA r+0X/ +14 T KT 12 1 —6* 

3B 3B 45 

r+12%”+16 r+12%r +16 1—7 

&c. &c. 


-- 


Ac 


* 
* 
- — 3 ů _—_— ——— ꝙ—2—2 — — FX + =. < <4 ——— — — 1 = = 
- — ET — 2 A D K p — - — — > — -— —_ 
| N 
© 


—u—— 


Ac proinde erit 


— 
. 
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5x”, „E 


S=436+3 x x 3B + 2 x FIT SA 2 +3 


1 9 * 71 13 X 16 * 
L 1 + => 
I _ * 5 23 

— + =—_ + —== Þ —+,&c, 


rXr+4 T+4*r+8 7+0% +412 r+1:X-+16 | 
Itaque fi, computatis, exempli gratia, quindecim ter- 
minis, decimus textus.defignetur per B, erit r=15X 4 
= 60, et ſumma terminorum — illorum addita 
* | 
pF ; + or ton *r. 
dabit valorem a 8. 
Determinatis hoc pacto quantitatibus aſumptis R, 8, 
T, &c. jam ut ad expreſſiones virium revertamur, vis 


TR ad radium QS perpendicularis erat 2 — 12 


e fin. — ſed poſuimus angulum QSP = = 5 
eſtque — == inR +S col. —s Ter +V 


ſummæ ſeriei - 


Col. - 5 * col. = _—s 4+, &c 


Unde vis TR = > in RF x fi. —5 


Et vis quæ an Q diſtrahit a 8 in directione 
radii _ erat = Xx & col. T —1 27 * col. QSP, 


* = 7 


x col. 
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col. 5 4 - 2T xcof. = 4 


II- 
e col. 8 wy &c. ant 


—— av 


PRO POSI1T10 II. PROBLEMA. 


Inzqualitates motds planete interioris ex viribus pre. 
dictis ortas inveſtigare. 


Exeant ſimul planetæ P. Q 1 D 
(Fig. 2.) de locis D, C, ubi 
jacebant in eadem recti cum | 
Sole poſito in 8, ct poſt ali- 2 


quod temporis ſpatium reperi- 
antur in P et Q, et jungan- 

tur SP, SQ, PQ. Eſto CS A 

== 1, et arcus circularis 2 

five angulus CS Q = 5s; de- 

notent pretered Pet Q re- 
ſpectivè 1 penodica — 


4 
ang. QSC : ang. PSD::P 
:Q, adeoque angulus QS P: ang. d? 


P, unde ang. QSP = 575, pofito a F 


Vis attractionis Solis ad diſtantiam Qs, et tempus 
quo corpus, eadem vi uniformiter agente, impulſum 
acquirere poſſet eam velocitatem, qua planeta Qin 
circulo CQ revolvitur, tum illa ipſa velocitas, ex- 
ponantur ſigillatim per unitatem ; et fi, ſumpto arcu 
Het, CH exprimat tempus illud uni- 
tati zquale, arcus quilibet quam minimus Qq ex- 
primet tempus quo uniformi 11la vel ocitate deſeribitur. 


V or. LIL Q q Unde, 
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Unde, cum velocitates .viribus quibuſvis conſtantibus 
genitæ ſint ut ipſe vires et tempora, quibus hz velo- 
citates generantur, conjunctim; erit velocitas 1 pla- 
netæ Q in circulo CQ revolventis ad incrementum vel 
decrementum velocitatis vi Z genitum (ſcripto nempe 
Z pro vi planetæ P normaliter ad radium Qs agente, 
prout eſt in propoſitione præcedente definita) quo tem- 
pore planeta Q deſcribit arcum quam minimum Q g,. 
ut vis attractions Solis 1 ducta in tempus CH five 1, 
ad vim Z ductam in tempus deſcriptionis arciis Q q 
five in ipſum in arcum Qgq: adeoque incrementum 
vel decrementum velocitatis vi Z genitum, quo tem- 
pore deſcribitur arcus Qg, exptimetur per Z x g 
five Z Xs. 


Eſt autem Z = in R— f —= x ſin. = 
S — V 


4 
. 2 , T —W = x 
+ —— fin. -5s + — fin. =s +, &c. et hac 
quantitate ducta in 5, tum ſumptà fluente, prodit ve» 
Jocitatis accceleratio five retardatio, quam voco U, 
genita quo tempore deſcribitur a planeta Qarcus CQ, 


fin. verſ. =s +, &c. five poſito B R —7 —2 


+ 4 + 6 ME, * — 8 +, &e. U — "> -- 
wu a qa. MR” 8 — v 2 


T -W VX 
"Yo coſ. Is — 
| n Se 


. 


col. Es —, &c. 
Hoc 
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Hoc pacto obtinetur variatio velocitatis in h 

quod revolvatur planeta Q ſemper ad eamdem di- 
ſtantiam à Sole, quod in præcedenti calculo ſupponi 
poteſt, cum tantillùm varietur diſtantia — 
planetæ P. 

Hoc facto, ut inveſtigetur 
riatio diſtantiæ planetæ Qa Sole, 
fingamus planetam deſcripſiſſe, 
non arcum cucularem CQ, 
fed arcum curve Cr (Fig. 3.) 
et · reperiri in puncto 7 ubi ra- 
dius SQ productus ſecat cur- 
Ducatur recta S? viciniflima . 
ipſi 8 Qoccurrens ' circulo et 
curvæ q et t; tum centro S et 
radio 87 deſcribatur arcus rp, | 
fitque Sr —= x. Si planeta Q.urgeretur fola.vi ten- 
dente ad centrum 8, deſcriberet areas temporibus 
proportionales, atque aded, cum velocitas an- 
gular in loco C ſupponatur eff I, in loco 7 foret 


æqualis =; ſed in illo quem exhibet ſchema ſitu pla- 
netarum minuitur hæc velocitas quantitate U ſupra 


Va- 


. definita, unde velocitas angularis i in loco r erit ——U; 


et tempus, quo deſcriberetur arcus *** t, 
eſt ad tempus quo 3 arcus 1 — 


VU, ut Qg ad, hoc eſt, ut 5 ad 


c— o 


* A 
unde, cum 5s exprimat ex jam dictis tempus dee 


Jeriptionis arcùs Q velocitate 1, exprimet quan- 
242 titas 


1 


4 


— — U. His poſitis, quoniam planetz Q receſſus 
a centro vel ad idem acceſſus pendet ex differentia 


virium, centrifuge ſcilicet et centripetz, quibus urge- 
tur in Q; fi hec differentia virium dicatur P, et v 


denotet velocitatem aſcenſùs vel deſcenſũs pl anetæ 
Q ſecundum radium 8 Q., per idem planè ratioci- 
nium, quod mox e in 2 gatione velo- 


citatis U, habebitur Þ = Þ x — 
——V 


Quoniam ex hypothefi ena Q, ſepofitl actione 
planetæ P, deſcriberet circulum, vires (centripeta et 
centrifuga) fibi invicem et unitati forent æquales: 
exiſtento autem planets Qin r, ipfius attractio in 


Solem eſt . ex qua auferenda eſt vis ea qua juxta 
propoſitionem præcedentem diftrahitur à Sole, nimi- 
nm N in A ＋ B cf C cf. -5+D cof 2 
2 coſ. Es +, &c. poſits A = N. B = 
1 3 9 D = 


2 
TTT W- 2 Vv A . 
— E= — » &c. atque he- 
rum virium differentia componit vim centripetam. 


Vis autem centrifuga eſt ſemper in ratione dupli- 
cata. areæ temporis momento deſcriptæ directè et tri- 
plicatà diſtantiæ inversè; unde ſi hæc vis fuerit zqualis 


Ly. 
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Bb ub incpit planer movers in. c. erit zqualis 
| -u * = AK * 7 — ul ubi movetur in 7. 


Differentia igitur inter vim centrifugam et centri- 


petam, qua — planeta . r ſupra deſignata 


I 22 9 
eo ro eee as aw 4 


eee 


by 
aX— —U, 
X 
5 — — — — 
& 7 


* ATB C &. 
—— ly ., 

Vires, quibus perturbatur motus planetæ Q, cunt 
exprimantur ſeriebus quorum termini ducuntur in 


finum vel cofinum anguli 25 vel anguli hujus mul- 


tiplicis, fingemus differentiam inter diſtantias SQ et 
Sr exprimi ſerie ſimili, ac propterea ponemus x = 


1 Q K goſ. Lc NM cf Is 


+ N coſ. =s, &c. exiſtente Q = K + L + M 


NA., &c. ut fit 87, five x = 1, ubi planet 
Q et P incipiunt movere a linea conjunctionis SC D. 
Quantitates autem O__ K, L, M, &c. ſunt exi- 


guz, ideoque erit — —=1-+Q—K coſ. —s — L. 


2 | b | 
col, 2 — M coſ. — — N coſ. Es —,. &e. quam 


proximè 
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proximè. ame n eee. 
dits valores quantitatum .x, —, et U; et ſumpt2 flu- 


ente, rejectis iis terminis qui ducuntur in 2 
quàm unam 1 — quantitatum 2 Q, K 


＋ 2, 1 2 quantitatern W qua com- 
pleatur fluens. At, quoniam velocitas v ſupponitur 
nulla evadere, non ſolum ubi s, ſive arcus C o, 
id eſt, ubi planetæ verſantur in prima illa conjunctione, 
ſed etiam in omnibus aliis conjunctionibus ſubſequen- 


tibus, hoc eſt, ubi eſt angulus —s, ſeu PSQ = o, 


vel r x 180, ſcripto ſcilicet 1 pro quovis ex 
numeris naturalibus 1, 2, 3, 4, &c. fiet 2 = 


—— — A- — Q x adeoque Bo NE 


w=a x 221 B EK xn x in. -s 
+ 5 ; x +++ — Xn A lin. —s 


2 


212 E W © D — 
** * JAN in. 


3 3 4 


1 
6 2 2 "'V<EX =”; EN 
r 
Desde, cum fit fp, five x ad rp, five «> ut ve- 
locitas v qua deſcribitur fp ad velocitatem = EM, . | 


X12 N fin, £5 


qua deſcribitur : 2 erit x =V X- = five, quia va- 
— — U 


* 
lor velocitatis v componitur ex quantitatibus exiguis, 
. . . . x \ . 
= vF quamproxime, et — =v. Verùm etiam 
. | 1 
æquatio aſſumpta x 1 —Q_ +K col. —s + L. 


col. >5 + M cof. 35 +, Kc. dat =— K ** 


fin. - —Lx=fn 2 - Mx ſin. N. 
= n. n n n. 
* 3 ſin. Es &c. 5 
n a 
Habitis igitur duobus velocitatis v valoribus, eo- 
rum termini homologi ſtatuantur æquales, atque 
inde obtinebuntur quantitates afſurpte, nempe 


K = N = x 2IR— NP -IAT A2 —8 
LSA, = TIT 
„ P AWN =- 


Ng VNG F- 
. | 
indeque manifeſta fit harum quantitatum progreflio : 
5 | atque 


8 
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atque hoc pacto habetur ſemper diſtantia x planetæ 
Qa Sole. Hob. Ty | 
Jam ut definiatur planetz Q motus verus qui de- 
ſignatur per £, dicatur w motus medius, five, quod 
perinde eft, tempus quo planeta deſcripſerit arcum 
quemlibet Cr; atque ex demonſtratis eft ww — 
: unde, ſubſtitutis valoribus quantitatum, , 
— 


* 


—, et U, et ſumpti fluente, emergit 


5 244 —y—— - 3 
5 XV - XX fin. —s +, &c. + 2 


denotante Z quantitatem idoneam ut compleatur 
fluens. Sed, quia motus verus medio æqualis evadere 
ſupponitur in qualibet planetarum P et Qconjunctione 


cum Sole, id eſt, ubi angulus PS Q five — s Zquatur, 


vel nihilo, vel angulo rx 180*, exhibente r quemvis 
ex numeris naturalibus 1, 2, 3, 4, &c. erit Z = 


kh 2 Zn 
2Q— x, Ponantur igitur F = 2K + —— 
1 L ＋ x S =. 
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+ V— RX, &c. — verus, five's u 

＋F fin. =5 + G x fin.—s +H x fin. 3,21 

X lin. —s +, &c. vel, quia parum admodim differt 

motus verus à motu medio 5 = w ＋ F x tin. 0 

ä nn TH x fin. - l IN fn. 7 + 
TE 7 I VL 


CorRroLL. I. 


His ita generatim definitis, ut ſpecialis eliciatur in 


motu cujuſpiam planetz inzqualitatum menſura, de- 
terminandz ſunt quantitates aſſum 


Itaque planeta P defignet Terram, planeta Q Ve- 
nerem, et quoniam eſt diſtantia Terræ ad diſtantiam 
Veneris à Sole ut 100000 ad 72333, hac erit ratio 


& ad 1, adeoque xk —= 32.222, EIS t 
24 
2.91129, b = — = 0.94975 3 atque inde per me- 


thodum in Prop. I*. expofitam prodibunt 
R — 9.3925 V — 11.1964. Y = 5.3380 
323 6782 MW — 8.8504 Z = 4.1029 
= 13.8877 X = 6.9045 | 

Tum, exiſtente periodo Terre annua dierum 
365.2565, et periodo Veneris dierum 224.701, eſt 

65.2565 

ex jam dictis n . 28.3555 — 18 = 2. 59866 ; 
et cum gravitas in Solem fit juxta Newtonum ad gra- 
vitatem in Terra, paribus diſtantiis, ut 1 ad red 


erit Þ = FFB ETD 


Vor. LIL 


Rr Unde 


_ gitar medius ſuperat verum, 
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Unde, redactis in numeros formulis in hae propo- 
fitione datis, emergunt 


K — 0.0000103 N — — 0.000006 5 
L 0.0000444 O — — 0.0000024. 
M= 0.0000377 O — — 0.000001 1, &c, 
Atque ex his tandem deducuntur 
F = — 0.0000473 I = o. oooo 100 
G —= — 0.0001078 FT = 0.0000033 


H = — 0.0000684 &c. 
Hinc ergo habentur valores coefficientium æqua- 


tionis 5 = w + F x fin. —w + Gxfin.—w + H 
x lin. Ew +, &c. ubi s denotat motum Veneris 
verum, ww motum medium, et —w angulum PS 


five differentiam longitudinum heliocentricarum Terræ 
et Veneris; vel, reductis quantitatibus F, G, H, &c. 
ad exprimendas more aftronomico circult partes, fit 


5 = - g'.76 X fin. — w — 22/'.24 X in. __”_ 
4+ 147.11 X fin. Zo + 2.06 „ fin, = w ＋ 07,68 
E. fin. © w -, &c. 
Ut exemplum apponam, eſto angulus PS Q five 


=w = 40, ac prodibit s = w — 15.5; motus 


eorumque differentia 
eſt 15.5. | | 

| Computata hoc pacto differentia inter motum Ve- 
neris verum et medium reſpectu Solis, ſequenti modo 
mnoteſcet quanta evadat cum e Terra ſpectatur. Eſto 


PSQ 
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PSQ (Fig. 4.) angulus exhi- 

s, ut priùs, differentiam 
longitudinum planetarum P et 
Q tem quovis dato, et in 
e K exhibente porti- 
onem orbitz planetæ Q, ſu- 
matur arcus æqualis dif- 
ferentiæ motuum prædictæ, et 
ductis Sq, Pg, centro P et ra- 
dio Pq deſcribatur arcus r ſe- 
cans PQ in 7, atque, ob par- 


T. s QSg : ang. QPg; FF 
n. P 
. ng Wy : ws QPg, unde 

fin. PQg X 
ang. QE = ang. QS? x FV Fx —— 
igitur angulo PS Q et diſtantiis 


8, QS, dabitur di- 
ſtantia PQ, et . PQS, adeoque et angulus 
| PQg: unde innoteſcet angulus quæſitus QP, hoc eſt 
æquatio motũs, prout apparet ſpectatori in centro Terre 
locato. Hincque, quamvis fit modica motiis Veneris 
inæqualitas telluris actione genita, qualis tamen fit ut 
pateat, libet eam in ſequenti tabula oculis ſubjicere. 
Hujus tabulz columna prima exhibet angulum QPS, 
five elongationem Veneris a Sole mediam; — in- 
dicat correctionem hujus elongationis, à conjunctione 
Veneris inferiore uſque ad maximam ejus elongationem 
quæ in orbe circulari eſt 46* 197 50“ circiter. Tertia 
et quarta columna eodem modo exhibent elongationem 
Veneris, ejuſque correctionem, à tempore elongationis 
maximæ uſque ad conjunctionem ſuperiorem. 

Rr 2 Elonga- 


J. 


Correctio. 


Elongatio 


longatio 
Ven. a Sole. 


Ven. à Sole. | 


— — 


71 I I 0 0 I 


46 19 50 | 
46 | 


mph, 7 ie W 
digreſſa moto ſao medio diſceſſerit 4 Sole an gulo elon- 
gationis 40*; erit vera Veneris elongatio 40 — 27.0 
= 39 59 57%. 1: pariter, fi ulterius delata Venus 
pervenerit ad camdem elongationem 40%, crit tunc vera 
Veneris elongatio 40. o' 9. 5. Exdem omninò ſunt 
correctiones et cum ĩiſdem ſignis adhibendæ, ubi poſt 
conjunctionem ſuperiorem exdem eveniunt elon 285 
tiones. 


Cox oLI. II. | 
Ex præcedentibus etiam deducitur diſtantia Veneris 
5 in 
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in bypotheß quod, ſecluſã Terræ TELLS, in or- 


bita circulari revolveret. Sic, ſi an gulus 7 s, ſeu 
PS Q fit go), vel 270*, æquatio x= 1 — Q+K coſ.—s 
4-L coſ. 5 + Mcoſ. £53 + Neo 4s . bee. fit 
* = 99999337 circiter; et ſi fit 25 36s ; fit 


& = 1.000000 7. 


Unde, fi diſtantia Veneris à Sole! in con- 


junctione inferiore ponatur = = 
In quadraturis cum Terra erit tive * 
— ˙ (5 9999437 


In conjunctione ſuperiore erit 1000060 


Item innoteſcit differentia inter * periodicum 
Veneris, quale nunc eſt, et tempus illud petiodicum, 
quale foret, fi unica Solis attractione i in orbe circulari 
moveretur. Siquidem, cùm Venus poſt diſceſſum 
ſuum à conjunctione ad eamdem redierit, =quatio ge- 


neralis in propoſitione tradita, quæ exprimit relati- 
onem inter motum Veneris verum et medium, evadit 


38 


| 


| 5 11 kh * 
21 — 2Q += x5 s, five 9 = 1,0000066 X 5 


Circiter : unde tempus periodicum Veneris eſt ad tem- 
pus illud alterum periodicum, ut 1.0000066 ad I 
adeoque, fi nulla foret gravitatio Veneris in Terram, 


| revolutionem ſuam circa Solem mn OO wes 
primis citiùs Nee. 1 


929 
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Poros fr 10 HI. ProBLEMA. 
In ſyſtemate duorum planetarum in orbitis circulari- 
bus circa Solem revolventium, motum nodorum 
orbitz planetæ interioris, quatenus ex vi planetæ 
exterioris oritur, inveſtigare. 1 
Per motum nodorum hic intelligendus eſt motus 
interſeQtionis plani orbis planetæ interioris cum plano 
orbis planetz exterioris {| ut immoto. Itaque 
eſto Sol in 8 (Fig. 5.) et centro 8 atque radio SQ de- 
; 1 


n 


8 
Fis. 5. 


\ 
- "0 
ſcribantur in ſuperficie ſphæræ duo circuli QN, PN, 
ſeſe interſecantes in N, quorum prior QN defignet 
ſitum plani orbis planetz interioris Qt, et poſterior 
PN fitum plani orbis planetz exterioris, cujus locus 
fit in rei SP product. Eodem centro S et radio 
SP deſeribatur circulus PK, cujus planum * 
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SON diculare, ſecetque circulom QN in K. 
wy SK Jem ittatur 4 og PH: = duata 
QT parallela rectæ 8P et Per TB i in planum SQN nor- 
mali, fi linea QT exhibeat vim qua trahitur planeta 
Q in directione QT, ſeu SP, TB exhibebit vim qua 
diſtrahitur perpendiculariter à plano ſuæ orbitæ; erit- 
que triangulum QI B fimile trangulo SPH, atque 
adeòd, TB:QT :: PH: SP:: fin. PK: 13 deinde 
in. triangulo Phærico rectangulo PKN habetur, 
1: fin. PN:: fin. PN K: fin. PR; unde, conjunctis 
rationibus, et ſcripto c pro finu anguli PNK ad ra- 
dium 1, hoc eſt, pro ſinu inclinationis orbis QN ad 
orbem PN, provenit TB = QT Xx c x fin. PN. 
Samatur jam arcus quam minimus Q 9q, ad quem 
erigitur lineola perpendicularis gr, æqualis duplo ſpatio 
quod planeta Q percurrere poſſet impellente vi TB 
quo tempore in orbe ſuo deſctiberet arcum illum Q, 
et centro S deſcriptus circulus 7 Q ſecans circulum 
PN in x exhibebit fitum orbis planetæ Q poſt tem- 
pus illud, nodo N tranſlato in 2; atque in Q N de- 


miſſo diculo 7m, et in Sg diculo Q.s, 
erit angulus Q, five NQ ad duplum angulum 


9. Qs, id eſt, ad angulum QS, ut vis TB ad gra- 
wen. (nempe Ke. planetæ Qin Solem ; hoc eſt, 
an on: Q:: :1; in triangulo autem rectan- 
gulo Nn, Soba um:: I: e; quare conjunctis his 


rationibus, prodit N — — — - It, ſed 


ſuprà invenimus TB=QT XN fa. PN, RGA fit. 
Na = QT x fin. PN x fin. QN x Qg. 

Eſto SC linea conjunctionĩs planetarum, fiatque, ut 
in propoſitione præcedente, arcus CQ, Q i, 


82 


[- 342 * 4, 
SQ inet, quia.indlinatio is AN n PN 


- exigua ſupponitur, erit etiam bie ang. PSQ-=z — 
quamproxime z proindeque, poſito arcu CN =, erit 
Na et PN=5—=s + 2 quamproxime. 


Porrd, cam lentiſſimè moveantur nodi, arcus CN 
ſpectarĩ poteſt quaſi invariabilis per multarum planetæ 
Q revolutionum ſeriem, atque aded fluxio arcus QN 
eadem erit cum fluxione arcis QC. Ha poſitis, ha- 


bebitur fin. PN x fin. QN = = col. 


— —2 coſ. 


non becs 2 a, eſtque per propoſitionem primam 
== in — +8 coſ. T 


ab $4 + V cob pro ef £4 &c. unde 


ſubſtitutis his valoribus in æquatione N = QT 


x fin. PN x fin. QN x Qg, et ſumpta fluente per 
methodum in Coroll. IV. lemmatis edoctam, pro- 
dibit ſumma omnium N x, five motus nodi, quo 


tempore planeta Q_ A loco conjunctionis C procedens 
in orbe ſuo deſeripſerit arcum C Q, æqualis = D in 
een — + fin. =; 


ke, + 22 in Z x fin. 2 


FI £ 
— fin. $157 + a OX 


8 I" 
fin. 23 eee Ras 277 
X 


13137 J 


* 1. 1 
X TIT 55 . 27 1 ſin. 
25 T T2 - —= 25—E5 +280 
254+ —s ＋ 24, &c. exiſtente 
4 1 1 f 8 
int r 
2 "op in 4 FE, NA 
oþ = — — — 


28 — 32 7 22 — 4X2n+2 2 — 5 XK 22713 
+, &c. atque in his ſeriebus * terminorum pro- 
greſſio. Q. E. I. 


CoR O11. I. 


Hic liquet multas oriri in motu nodorum æquati- 
ones; ſed quia minutæ ſunt, et locum planetæ Qferè 
nihil mutant, ideò ſatis erit rationem habere motds 
nodorum medi et zquationis ſolius Periodicæ, qui fic 
ex præcedentibus deducuntur. Cum in planis parum 
Ad ſe inclinatis moveri ſupponantur planetæ P et Q, 
yon revertentur ad oonjunctionem, angulus P 8 Q 


five =s, qui metitur eorum diſtantiam à ſe i invicem, 


evadet = = 360* vel = rx 369, exiſtente r numero 
integro: et quia, ſumpto arcu quolibet A, eſt ſemper 
fin. 7X 360 + A = fin. A; bine, fi computatur 
motus nodi pro tempore conjunctionum, expreſſio 
illa generalis et prolixa in propoſitione tradita in hanc 


. 
ſimplicem abit -=x 75 —22 X fin, 25+ 24 fn. 245 


ſive per Coroll. 1 1 


4 8 
ex 25 x lin. rx col. 7 20. 


Yau. LI. | 88 
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Hic eſt i 1 motus nodorum factus, quo tempore 
planetæ Pet Qa conjunctione provecti poſt quotlibet- 
cunque revolutiones ad conjunctionem quamvis aliam 


pervenerint, exhibente s arcum a 1 Q in ſua or- 


bit interea deſcriptum. Terminus 2 x 2nZxfin.s 
x col. s + Za indicat æquationem Kae et fa- 


cillimè oomputatur: cumque hæc æquatio modd fit 


additiva, modd ſubtractiva, patet termino altero 5 12 


exprimi generatim motum nodi medium. 


CORO LL. II. 


Eſto planeta P Terra, Q Venus, et revolutionem 
Veiteris ab una conjunctione inferiore cum Terra ad 
altefam. vocemus, brevitatis gratia, revolutionem ſyn- 
—_ . eritque poſt unam revolutionem ſynodicam 


=s= 360?, proindeque N 360? = 935 3173 


nie igitur eſt arcus deſcrigtus. à Venere inter duas 
ejuſdem generis conjunctiones. Hine motus nodi 
medius tempore revolutionis unius ſynodicæ, qui juxta 


corollarium præcedens eſt ——- = s fit —— = = 360* = 


237.087; atque hic motus 3 in ratione tem- 
poris periodici Terræ circa Solem ad revolutionem 
Veneris ſynodicam, id eſt, in ratione 1 ad 2 — 1, 
evadit- 1444. motus ſcilicet annuus nodorum Ve- 
neris regreſſivus, qui ſpatio centum annorum fit 


24 4. 
AÆquatio periodica © 


"= x fin. 5 X col. s 1 2 2a ut 


adhuc ſimplicior — ponamus arcum à ſive CN 
perexiguum 


3 


EE. 

rexigunm eſſe vel nullum, id eſt, ſupponamus con- 
junctionem Terræ et Veneris fieri proximè in nodo, 
quemadmodum contingit hoc anno 1761, eritque 
æquatio periodica 2 55 = x fin. 5 X coſ. s = . — 
X ſin. 26. Cum igitur fit Z = 42.33 circiter, for- 
218 ehnZ Thy” 

mula r — 45 fin. 25s, quæ per corollarium præ- 
cedens exprimit generatim motum nodi in quali- 
bet ſerie revolutionum ſynodicarum confectum, fit 
0.000006855 X- 147.2 X fin. 2s. Æquatio igitur 
periodica 14. 2 X fin. 2s, quam generalem voco, eſt 
ut ſinus dupli arcus a Venere deſcripti in data ſerie re- 
volutionum ſynodicarum, nec ultra 14”.2 aſcendit. 
Jam, f1 pro s ſubſtituatur 935 317, erit fin. 25 = 
fin. 71* 27, et regredientur nodi, in prima revolutione 
ſynodicã poſt conjunctionem factam in nodo, per ar- 
cum 23” — 14%. & fin. 71 2 = 10%: et, ſi r de- 
notet numerum quemcumque revolutionum ſynodi- 
carum, motus nodi, peractis illis revolutionibus, erit 
1X23 — 14%. X ſin. 1 X 71 20; pariterque, per- 
actis revolutionibus quarum numerus eſt 7 — 1, idem 
motus erit 7 — I X 23” — 14.2 X fin. — 1 
X 71” 27; poſterior motus ex priore auferatur, et re- 
manebit 23” — 14.2 ſin. * 71 2. — fin. Ir 2 
=23”/ —14”.2«2 ſin. 3 50 310 * coſ. * 712 — 35% 31 
2 23 — 16%. 5 Xx coſ. 27 — 1X 35 317 pro matu 
nodi facto, tempore illius revolutionis ſynodicæ, cujus 
locum in ſerie revolutionum indicat numerus 7. 
Exempli gratia, fi defideretur motus nodi tempore 
revolutionis quartz ſynodicæ poſt conjunctionem 
factam in nodo, erit 7 — 4, et regreſſus nodi erit 
Ss 2 23” 


23” — 16”.5 x col. 7 X 35 31 = 29”. Sic ope 
hujus formulæ 23” — 16/.5 x coſ. 27 — 1X 35* 31 
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— 
— 


facile computatur ſequens tabula, quæ exhibet re- 


In revol. 


In revol. 
Ven. ſynod. 


Gaga 


Wks & 


T0 | 


28 || 
39- 


113. 
| 


1 


9 


26 
39 
30 


8 


Regreſſus 
nodi Ven. 


25 


Qui motus poteſt, cùm libuerit, ad annos communes 


reduci. 


m nodi Veneris in plano eclipticæ, pro duo- 
decim ſigillatim revolutionibus ſynodicis quæ proximè 
ſequuntur conjunctionem Terræ et Veneris factam in 
nodo vel proximè ad nodum. 


Regreſſus 
nodi Ven. | 


© Denique patet æquationem periodicam, nempe 


16.5 * coſ. 22 — 1 x 35 31', quam ſpecialem ap- 


pello, ubi maxima eſt, evadere 16%; ac proinde re- 


greſſum nodi in una revolutione ſynodica nuſquam. 
ſuperare 39“ , nec minorem eſſe 6“ 
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PROPOSITI10O IV. PROBLEM A. 


Iiſdem poſitis, variationem inclinationis orbis planetæ 


interioris ad planum orbis planetæ exterioris deter 
minare.. 


Efto NQ (Fig. 5.) quadrans circuli, cui erigatur 
perpendicularis Vf occurrens arcut Q producto in 
r, eritque V7 menſura variationis inclinationis orbis 
NQ factæ quo termpore nodus N transfertur in 7. 
Eſt autem V? : am: = Q five cof. QN : fin. QM, 
atque m: N:: c: c denotante ſinum inclina- 
tionis orbis QN ad di PN, adeoque V? : Nn::c 
x cof. QM: ſin. QN; unde Vt Nu x, 
five, quia per propoſitionem ſuperiorem habetur Nx 
— AQ „ ſin. PN e fn. QNxQq, Vt = cx QT. 
* X fin. PN x coſ. QN X Qg. Hinc, cum fit fin, PN 


x coſ. QN = : fin, 25 — — ＋24— 2 fin. — —5 


ſumpta fluente prodit variatio n quo ws 
pore planeta Q a loco conjunctionis C movetur per ar- 


cum * _ —inR 55 75 — 2 x fin, verſ. 


wr 
2 * 7 L fin. verſ. — E. fin. verſ. 2 25 N 


cA4n . 
fin. verf. = 5 + Kc. 5 in — 2 


ES 


mw verſ. 24% Rx nm . verſ. 25—=s +24 


20 — 


. | 
* 2 * 2 _— = lin. verſ. 25 + 24 + > X—— fin. verl. 


— 


23 


* 


— 
25=—s 4-24 += * 22 2 ſin. verſ. he 24 


1 
+7 n ſin. verſ. 5 TN 872 


ſin. verſ. he js + 20 +— * 7 5=5 1 verſ. 


* 
25 —t5 + 20 +7 N fin. vert — vs 


+= x 2 2 ſin. verſ. 25—25 ＋ 2a, &c. 


Exiſtente hic been valore quantitatis Z ac in propo- 
ſitione præcedente. Q. E. I. 


Co ROILI. 


Si computetur variatio inclinationis pro tempore 
0 conjunctionum, facile obtinebitur; hæc _ per 


formulam in propofitione traditam evadit = x Z 


x fin. verſ. 27 T 24 — fin. verſ. 2 4 quæ item, fi 
prima conjunctionum, à qua ſumitur motis exordium, 


ſtatuatur in nodo, fit 8 —X Z x ſin. verſ. 25. 


Hoc eſt igitur * inclinationis orbis pla- 
netæ Q factum in qualibet ſerie revolutionum ad con- 
junctionem, deſignante s arcum interea a planetà circa 
Solem deſcriptum. Conferatur hæc inclinationis va- 
riatio cum æquatione nodi periodica eodem tempore 
- genita, prout in propoſitione ſuperiore definitur, et pa- 
2 priorem eſſe ad poſteriorem ut c x fin. verſ. 25 ad 
fin. 25. 
Ut ad orbem Veneris hæc transferantur, quem fi i in- 


.Clinart ad orbem Terræ ſupponatur angulo 3 23“ 20” 
erit 


379 
erit XZ x lin. verſ. 2s = O. 84 x fin. verſ. 25. 


Unde 8 fit: 1% in quacumque ſerie revolu- 
tionum ſynodicarum, poſt conjunctionem factam 1 in 
nodo, decrementum inclinationis orbite Veneris ad 
eclipticam non ſuperare 2 x O. 84 = 1.68, quod è 
Terri ſpectatum evadit 44: 2% cum, peracta u unã re- 
volutione ſynodica, ſit l 25= ſin. verſ. 71* 27, incli- 
nationis decrementum pro qualibet ſerie revolutionum 
ſynodicarum quarum numerus eſt r, eſſe o“. 84 X fin. 
verſ. 7X 71* 2”, et pro ſerie revolutionum 2 


numerus eſt r — 1, eſſe o“. 84 x fin, verſ. — 1 
* 71 2/ £ unde horum decrementorum differentia 


* — * U 


2 


0%. 84 x lin. verſ. 1* 71 2 — fin. verſ r—1x71 2 
= 0.84 x 2 ſin. 35* 3 * ſin. 27 — 1X35 3171 — 


0% 98 xfin. 27 — 1x35" 37”, exprimit variationem 
inclinationis genitam tempore revolutionis fynodicz | 
illius, cujus locum in ſerie revolutionum denotat nu- 
merus 7: atque hec variatio, ut patet, nuſquam ex- 
cedit o“. 98 è Sole conſpecta, quæ ſpectatori in centro 
Terræ collocato ſub angulo 27% apparebit. Cum igi- 
tur tantilla ſit orbitæ Veneris inclinationis variatio; non 
videtur operæ pretium de ei ulteriùs exquirere. 

Demonſtratis, quæ ad perturbationem motùs pla- 
netæ interioris ſpectant, ſupereſt ut, quibus perturba- 
tionibus afficiatur motus planetæ exterioris, vicifſim 
expendamus. 


PRO O- 
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PROPOSITI0O V. PROBLEMA: 


Tn ſyſtemate duorum planetarum circa Solem in or- 
bibus pene circularibus revolventium, determinare 


vim planetæ interioris ad perturbandum motum ex- 
terioris. 


Simili ratiocinio ei, quod in propoſitione prima 
uſurpavimus, etiam hoc problema ſolvitur. Itaque 
Poſita unitate pro diſtantia planetæ P A Sole, ubi ambo 
planetæ P et Q conjunguntur cum Sole, (Fig. 1.) fiat 
SP x, SQ g, PQ = Zz. Sit 1 ad © ut gra- 
vitatio planetæ P in Solem in diftantia 1 ad ejuſdem 
planetæ P gravitationem in planetam Q in eãdem 


diſtantia, eritque 5 gravitas planetæ P in planetam 
Q_in diftantia PQ. Producta, fi opus eſt, PQ 
ad O ut fit PO S, et duct OI paralleli rectæ Qs 
occurrente PS productæ in I, reſolvatur vis PO in 
vires PI et OI, eritque propter fimilia triangula PQS, 
POI, vis OI E =, atque vis PI —= 


t 
PO x PS 5 | * \ . 
TT = — five vis PI —= 5, quamproximè. Vis 


OI impellit planetam P in directione parallela rectæ 
SQ, et in eundem ſenſum urgetur Sol vi _ qua 
gravitat in planetam Q: exceſſu igitur ſolo vis prioris 
ſupra poſteriorem, nempe 27 — =, cenſendus eſt 


urgeri planeta P in directione parallela rectæ SQ. 
— Porrò 
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Porrò vis 27 — - ea pars, que agit perpendiculariter 
ad radium PS, eſt 2 — £ x fn. PSQ, atque alten 
pars, quæ amovet planetam P a Sole ſecundum PS, eſt 
25 — [2 x coſ. PS Q. Auferatur | hec poſterior vis 


ex vi PI, et manebit vis , + $ — 5 x col. PSQ, 


qua planeta P urgetur verſus Solem. 


Eſto DCS (Fig. 2.) linea conjunCtionis planetarum, 
et arcus DP, ſive angulus DSP vocetur , denotent- 


que P et Q reſpective tempora periodica planetarum 
P et Q, eritque, poſito a = 5- * * * 
5. Tum, fi fiat f i EE, et 5 = r, erit uti 


in Prop. I. expoſuimus, 2 π x 15 col. £5, atque 


= 2 77 ＋ XxRA8 col. =5+T col. =5+V x col. 25+, &c. 
* 3 ?  * 
et quemadmodum ibi erat 6 = 55. 50 hic i 


eſt 5 adeoque valores quantitatum aſ- 
ſumptarum R, 8, T, &c. iidem hic ſunt ac in pro- 


poſitione prima. 


Unde vis 2 — 7 ” x fin. PS Q, qua ſollicitatur pla- 


2? 
neta P in * ad radium PS nen, ſic 
- 


Vol. LII. ＋ * | fin, 


ſin. 2.＋, &c. 


Et vis = +2 — x cof. PSO, qua urgetur 
planeta P in Solem fecundum radium P S, fiet 


9 -» 48 r 13 
in R_E——R+——-—S & col. "a 
— W — 2 
i oe . N . 

2 n 2 1 


— — col. 8 T. &c. Q. E. I. 


PROPOSsITI10 VI. PROBLE MA. 


Inzqualitates motus planete exterioris ex viribus præ- 
dictis ortas inveſtigare. 


Per in propoſitione ſecunda inſtitutam vis 
ad radium PS penpendicularis generabit accelerati- 
onem, vel retardationem velocitatis, dum arcus qui- 
libet DP deſeribitur à planeta P, zqualem <= 


43 
S—V 


2 
col. — 3 
N 


i 1 
Deinde fi ſcribatur p pro vi illa planetæ Q qua 
urgetur planeta P in Solem, prout in propoſitione 
præcedente definita eſt, et v pro velocitate aſcenſus 
vel deſcenſùs planetæ P ſecundum radium PS, et jam 

5 ſupponatur 
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ſupponatur nme 
cof. = ＋ M cof. L ＋ N cof. | —=s +, &c. exi- 


ſtente QzK + L4-M-+N +, &c. gr 


T 


vis centripeta planetæ P, et — * — 4 vu! 
ejuſdem vis — — inde habebitur v = 


= +p—==X= So=P 
"T+o 


Tum reſtitutis valoribus quantitatum U, p, , et 


proſequendo calculum prout in Prop. II: poſt 


aK ENR — - FNIR— R- 


2 
B=Lx= ev BT Nr 
Eurex Tw-FE ET 
De. V= X- x BV+EX—2W 


— i 


IT oy IN: 


prodibit v = ＋ XR . 


4e 0 
x fin. 5 , Kc. + Z, et factd hypotheſi quad fit 


vo ubi angulus PSQ = o, vel 7x 180), expri- 
mente 7 unum ex numeris naturalibus 1, 2, 3, 4, 


48 kh 
&c erit Z = — 5 R — 2 — -=—Qx5, 


| 3m] 
1 proinde v.= Ax fin. 2 + Bxfin. —s + C 
in. 3 K Dx &C.- * 


Tomy quia vis centripeta- hic exoedere —— 
vim centrifugam, cùm contrarium fuppoſitum fuerit 


in propoſitione ſecundã, habetur — + = v x 55 5 


five — + = v# proxims, e Frey wu FOR 


1 +Lx2fin2s + Mx? fin. 3 25 ＋ Nx ſin. 8 
+, &c. 


Unde faddd collatione terminorum hujus valoris 


velocitatis v cum terminis homologis valoris ſupra 
inventi, emergent 


— lth... 


— 
— — 


— 


* 


EKR —3 ** rn 


1 «BS K I —&V xn + 14+2T 


M=-=x= * LEW xn FT 


AT = ene 2 EX Xn +2 - 4W 
&c. 


atque ita patet hujuſmodi quantitatum progreſſio. 
Innoteſcet igitur x, ſeu diſtantia planetæ P a Sole in 


quovis ejus cum planeta Q aſpectu. 
Ut obtineatur planetæ P motus verus 5 deſignet v 


motum medium, et cùm fit w = , ſubſti- 


— +0 


* 
tuantur 


_ 5 3 
tuantur valores GO x, U, et ſumpta fluente, 


— - 


proveniet w'= T1 — 2Q—= x 3. F X fin. 75 
＋ x fin. , + H x ſin. 25 +I x fin. + > 
&c. . + Z. 

Et factã n quod motus verus coificidit cum 
medio ubĩ eſt —s, ſeu angulus PSQ = o, vel = 
X 180, exhibente 7 4 ex numeris 1, 2, 3, 


4, &c. erit 2 2 f —— x5; ac proinde; ſcriptis 


= W, = , &c. pro 55 - „ &c. quia parùm admodum 
differt motus verus à medio, habetur motus verus, ſive 
S=w—F x ſin. 0 x lin. = ww — H x fin. 2 
>—— I x{in. = wo —, &. Q. E. I. 


CeanroLl. L 


Deſignet jam planeta P Terram, Q Venerem, & 
quia poſuimus eſſe diſtantiam mediocrem Terræ a 
Sole 
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Sole ad diſtantiam mediocrem Veneris à Sole ut 1 ad 
þ, erit hic k = 0.72333, atque f =1 FN = 

een =o SONS _- 
1.2341 82. Item eſt a r 
== 1.59866. Quantitates 5, R, 8, T, &c. eoſdem hie 
retinent valores quos habebant in Coroll. I. Prop. II. 
Verùm, ut motuum Terreſtrium accurata inſtitueretur 
computatio, dignoſcere neceſſe eſſet effectus aliquos 
ab actione Veneris provenientes, ex quibus derivare 
liceret vim attractivam iſtius planetæ, ſed quia ſpe- 
ciales hujuſmodi effectus nulli, quantum noverimus, 
obſervationibus aſtronomicis explorati habentur, prop= 
terea vim Veneris nunc conjecturã definiemus, ut 
inde inzqualitates in motu 'Felluris computatz, atque 
cum obſervationibus aſtronomicis collatz inſervire poſt- 
hac poſſint ad eamdem vim certius determinandam. 
Itaque ſupponemus gravitatem in Solem eſſe ad gra- 
vitatem in Venerem, paribus diſtantiis, ut 400000 ad 
I, hoc eſt, eſſe ꝙ = p75 Qui tamen valor vis 
.© fi major vel minor poſteà deprehenſus fuerit, in 
eadem ratione ſequentes omnes determinationes au- 
gendæ ſunt, vel minuendæ, adeoque ad juſtam men- 
furam facillime reducentur. Erunt igitur 


K — — 0.00000575 N = 0.00000090 


L = 0.00001643 O = 0.00000039 

M= 0.000002 59 & = 0.00000022, &c, 
Indeque colliguntur 

'F = — 0.00002459 I = 0.00000105 

G = 0.00002795 T' = 0.00000042 

'-H = 0.00000345 &c. 


atque reductis quantitatibus F, G, H, &c. in partes 
0 „ ea, 
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circuli, tandem habetur 5s = w + 57.07 x fin. — wy 


— 7 x fin. 2 — 0˙.71 X fin. 2 — 0 ˙.22 
x fin w —, &c. ubi s denotat motum Terræ verum, 


a motum medium, et A angulum PSQ, fave dif- 


ferentiam longitudinum heliocentricarum Terræ et 
Veneris. 

Inde computatur ſequens tabula exhibens æqua- 
tionem motus Solis pro varia diftantia Veneris a Terri 
quam metitur angulus PSQ, five pro varia differentiz 
longitudinum hehocentricarum Terræ et Veneris quam 
metitur arcus circuli maximi inter Terram et Venerem 
interjectus et ſecundum feriem fignorum à loco Terre 
computatus. 5 


Diff. 


L 3 


28 ] 


Aquatio 


motus Solis, 


75 


| Di#. long. hel. 
Terræ et Ven. 
A TROP eee Da | 


19 n 
Sig. VI. O | 
14 


| 


— 


— — —  __—_—_—— 


Aquatio 
motũs Solis. 


Sig. VII. 10 
20 


30 
Sig. VIII. 10 


20 


Sig. IX. 10 


.20 


30 
Sig. X. 10 


20 


| ; 3”: 


8 bf 


Sig. XI. 10 
20 


CoRo II- 
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CoRO LI. II. 


Si tellus gravitate ſui in Solem in circulo revolvi 
| Poſſe ſupponatur, adveniente Veneris actione variari 
debere diſtantiam y_ a Sole patet ex hac propoſi- 


tione. Eſto angulus 25 ſeu PS Q go, vel 270", at- 
que æquatio generalis x 1 — Q K col. —s ＋ L 
coſ. —s ＋ M col. 25 +, &c. in hanc abit x = 


©.9999093 ; et fi fit lathe. 180%, fit x = 1,0c00053. 


Unde fi diſtantia Terrz a Sole, ubi ver- 
ſatur in conjunctione cum Venere, f 10000009 
— ˙ bass ar 

1 dratu V it di- 
n quadraturis cum Venere eri * us We ——__ 


| ftanta - - = = = 
Atque in oppolitione = - - = - - 10000053 


PRoPOSIT1O VII. PROBLEMA. 


In ſyſtemate duorum planetarum in circulis circa 
Solem revolventium, motum nodorum orbis pla- 
netæ exterioris in plano orbis planetæ ioterioris in- 
veſtigare. 


E cſto P locus planetæ exterioris (Fig. 5.) i in orbe 
fuo PN, SQ recta conjungens Solem et planetam in- 
teriorem, et dicatur c ſinus inclinationis duorum or- 
bium ad ſe invicem ad radium 1, atque per propoſi- 
| = vis qua planeta Pamo- 
vetur ab orbe ſuo ſecundum directionem parallelam 
rect SQ, hujuſque vis ea pars quæ perpendiculariter 
VorL, LII. Uu agit 


0 5 | © 2 
tionem quintam eſt —- — 


L 330 ] 


2 planum orbis PN, per ſimile ratiocinium 
ſumus in Prop. III. prodit æqualis c x fin. QN 


2 motus interſectionis plani orbis PN 


*. 
eum plano orbis QN N fit 7? — £ xfin. PN x in. QN 


x Pp quo tempore 2 P deſcribit in orbe ſuo 
arcum quam minimum Pp. | 


Deinde fi defignaverit D locum planctz P ubi ver- 
fatur in eonjunctione cum interiore, et ponan- 
tur DP PPBPD= 3 DN =, erit PN =5s +a, 


QN = TT quamproxims, atque fin. | PN 
'xfin. QN = coſ. Af 25 + 5 + 29. 


| Unde, calculum FRAY uti in propoſitione 
A nodorum factus, quo planeta 
loco conjunctionis D * deſeripſerit in 
— * arcum —— DP, exprimetur 4 
2 0 Rf +5 A. . fin. 


+ L . 4, 23 1 obo 
In. 
* 


E 
8 IE OO TIER 
— 1 £ fn. 27422 7 W 2+ - 
3 — fin. 2— 2422 — T 5 : fin, 


WR 22 ＋73 
„ 


V 
* -F 


r 


fin. 25—25 +20 


[337], 


V 


ls 8 


"Wig: pd. 
SEN 27 +24 +20 Txy fit 
W 


22213 


— IO — _- 


fi. 25 + 25 4 20, Kr. 
1 8 


rr 


27—3 yang 
25 * + 234 — 


77 


2n+1 * . 
WW 


ha 22 — I X2n+93 + 21 — 2X 12174 = 2h 2a —3X2n+5 


'+, &c. In quibus ſeriebus manifeſta eſt terminorum 
progreiiis. =. J. 


Conrork 
| Hine in cnjontonbu xprſ nord nodivai 


z Z fin. 25 + 26 — fin. 20. Hic- 
4 eſt motus nodi factus quo tempore planetæ P 


et Q conjunctione procedontes ad conjundionem 
quamvis aliam pervenerint, exhibente s atoum 4 pla- 
netã E in ſus arbit intered deſcriptum. Terminus 


9 1 
ä — et terminus 


alter Lr Z x in. 25 + 2a — fin. 24 indicat æqua- 


8 . generalem; vel etiam, ſi conjunctio 
illa à qua deſumitur computationis initium, fieri ſup- 
Ponatur in nodo, vel prope ad nagum, ©quato pe- 


riodica generalis fit 2 fin 25. 


. Delignet jam planeta P Terram, Q "97 
eritque poſt unam revolutionem IR id eſt, 


poſt revolutionem veneris ad Terram, = * 5 = >60®, 


Vus — 


\ 
= 
| 
; 


"me£ cc. ca EE —— 


mg * 
— * - = ©. N 
— - ac ty —-e _ 
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proindeque s = nX360' = 575" 31'. Quare mo- 
4 nodi medius huic temporis ſpatio congruens fit 


— -SX 3600 „ qui imminutus in ratione revolutionis 
Terræ circa Solem ad ejuſdem ed ad Ve- 


nerem, hoc eſt; in ratione 1 ad , evadit £ 45 8 360˙ 


5 20, motus ſcilicet nodi medius annuus quo re- 
greditur interſectio planorum orbium Terræ ac Vene- 


ris; atque hic motus ſpatio centum annorum fit 
&/ 2 


a 25, adventendum eſt omnes terminos, * 


bus componitur valor quantitatis Z, eoſdem hic eſſe 


77 


ac in Prop. III. præter terminum primum R 5 — - 


4 


| : qui ob-diverſum valorem quantitatum t et R 


1 


diverſus Hic 1gitur provenit Z = 31. 59, ad- 


eoque < r 2 2 x fin. 25= 5" X.lin. 25; unde patet - 
æquationem hanc nunquam ſuperare of 
of 


E 
igitur nodi verus, nimirùm — Ta XS — 2 X fin. 283 


peractà una revolutione ſynodici poſt: conjunctionem 


Motus ; 


factam in nodo, evadit 87.4 — 15 * {in. 717. 2/, quia 


tunc eſt fin. 25 = fin. 2 X-575.. 31 ſin. 71˙ 203 
et per ratiocinium ſimile ei, quod in Coroll. II. 


Prop. III. uſurpatum eft, conſtabit 8“/.3 — 5% 8 


* coſ. 22 — 1 X 35. 31“ exprimere regreſſum nodi 
factum tempore illius revolutionis ſynodicæ, cujus lor 


5 cum 


2 


L 3331 


cum in ſerie revolutionum indicat numerus 7. 


Hint — 
computatur tabula ſequens quæ exhibet um 
nodi otbitæ Terreſtris in plano orbis Veneris pro duo 
decim ſigillatim revolutionibus ſynodicis que proximè 
ſequuntur conjunctionem Terræ et Veneris factam in 
nods , vel proximè ad nodum. 5 


— — 1 — 


| In revol. Regreſſus In revol. Regreſſus ho 
ſynod. | nodi Ter. || ſynod. |nodi Ter. | 
7 8 my EE ＋ | 1 
: . : 
EM 4 : 
= oY | 8 8 4 
3 14 4 * | 
4. - 110. NB 10 
* 89 11 
6 * 12 


— — wy _ —— 
* 
—— _—_ 


Patet autem zquationem periadicum ſpecialem, 
nempe 5“. 8 x coſ. 27 — 1 x 35. 31, ubi maxima 
eſt, evadere 5.8, et regreſſum nodi in quavis revo- - 
lutione Terræ ad Venerem non aſſurgere ultra 14” , 
nec minuĩ citra 2 | 


PRO OSITIO VIII. PRoBLEMA.. 
Iiſdem poſitis, variationem inclinationis orbis planete 
exterioris ad planum orbis planetæ interioris deter- 
minare-. 3 
Deſignet J variationem inelinationis factam quo 
tempore planeta P deſcribit arcum quam minimum 


Fp, 
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Pp, et N matum :nodi.codem t confectum, 
. ac per 'ratiocigium — 36 adhibitum 


«ſtim proguifiinns quart hakorar 1=o:N >= 


x fin. PN x fan. NP, endes be I = 
xe x coſ. PN-x fin. rep. 
Unde, cùm hic ſit 8 QN = 


+55 +4, proindeque coſ. PN x fig. QN = 
fin, —s + 2 fin. 25 + 75+ 26, fompta fluente 


bee inclinationis genita, quo tempore pla- 
neta deſcripſerit in erbe rol cms arcum quemlibet DP a 


loco; conjunctionis D, =qualis 257 he in 1 
& fin. vert. 2 4 = fin. ver on — Lan. 
wverſ. 2 4+ L=kE 69. . — &c. 2 7 if 


„ =_ 


* 
+ fin 


— fin, verſe 
$9 +=5- +20+= * 25 fn. verl. 25 7 4 
rec $04 20+ N 
fin. verſ. 25 — 2 +20 += * 
Jp 1 1 

25 TA T2 2&2 


28 — 1 


ſin. verſ. 


2 — 


IT 


fin. verſ. 25 — 7 + 2@ 
+ 


I.. 
*r fin. verſ. 25 + £5 +24, &c. Pum- 
dem hic habet valorem quantitas Z ao in propofitione 


ptæcedente. Q. E. I. 


Cone. | 

Ubi angulus PSQ-eft nullus, vel multiplex anguli 

360), id eſt, ubi planetz verſantur in conjunctione, 
EY Oe EN DO AT” 4 * @ckhn 

variatio inclinationis genita generatim eſt ——— 2 


x fin. verl. 28 + 24 — fin. verſ. 24 quiz, fi ponatur 
arcus DN a =o, fit 2 2 x fin. verſ. 25. 
Atque hoc eſt decrementum inclinationis orbis 
28 P ad orbem planetz Q. factum in ; 5 
ſerie revolutionum ad conjunctionem, initio ſumpto 
a conjunctione factà in nodo, vel prope ad nodum, et 
deſignante 5 arcum intereà à planet P in orbe ſuo 
deſcriptum. cee 
Si inde computetur decrementum inclinationis orbis 
Terreftris ſupra planum orbitæ Veneris fatum poſt 
quotcumque revolutiones Veneris ad Terram, fiet 
2 Z x fin. verſ. 25 . 3 xn. verſ; 25, adeoque 


hoc decrementum, ubi maximum evadit, non ſuperat 
%. 6, ac proinde in omni caſu negligy poteſt. 
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III. A Account of a Treatiſe in French, 
preſented to the Royal Society, g 
« Lettres ſur .VEledricit., by the Abbe 
«© Nollet, Member of the Royal Academy 

„ Sciences, &c. &c.. By William Wat- 
ſon, M. D. R. S. S. 


Gentlemen, | 


Read Dec. 17, KM BOUT eight years Gn ince, the learned 
6-428 and ingenious-author of the work 
before us publiſhed a treatiſe, of which the preſent 
work may be conſidered as a continuation. That 
conſiſted of nine letters upon the ſubject of electri- 
city, which were addreſſed to perſons, who had di- 
ſtinguiſhed themſelves by their endeavours to illuſtrate 
this part of natural philoſophy. In like manner, the 
preſent performance conſiſts of eight letters, and is 
1 as the former, to his friends and correſpon- 
dents | 

As an account of the former treatiſe was-commu- 
nicated by myſelf to the Royal Society, and printed, 
by direction of the council, in the Philoſophical Tranſ- 
actions , the author requeſts, at the end of the ſix- 
teenth letter, which is addreſſed to me, that I would 
give myſelf the additional trouble to lay before you 
an account of the preſent work. This requeſt I moſt 
readily comply with, not only in obedience to the 
order of the Society, but likewiſe as a teſtimony of 


* Vide Vol. XLVIII. p. 201. 
the 
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the eſteem and regard, which I have long entertained, 
and ſhall continue to do, for the excellent author of it. 
The principal deſign of the work before us, is to 

ſupport, and further confirm, the hypotheſis of the 
author, and of ſeveral other perſons, who have con- 
fidered theſe matters, that the effefts of electricity de- 
fend upon the fimultaneous affluence and effluence of 
the electric matter. This treatife, like the former, 
is printed in 12mo.. and contains 284. pages, excluſive 
of the preface, and four tables, exhibiting fourteen 
figures. | 

< defending his opinions, in relation to the effects 
of electricity, the Abbe Nollet has given a variety of 
new experiments, which cannot but be agreeable to 
thoſe, who are converſant in theſe matters. He has 
alſo occafionally mentioned thoſe of other perſons, 
-which are come to his knowledge, and which he ap- 
prehends not to be ſufficiently known. He has traced 
the origin of ſeveral inventions, and has exhibited 
to us the real authors of them. He has given, as he 
imagines, additional value to ſeveral iments, 
which appear to him to have been too much neglected; 
and brought others, which have been over-rated, to 
their proper ſtandard. 
As this work is of a controverſial kind, the author 
has had particular attention to ſuch points, as have 
been the occaſion of conteſt; to weigh the reaſons of 
his opponents, and to add new explanations to ſuch 
of his opinions, as ſeemed to want them; more par- 
ticularly, to ſuch as have appeared to him to have been 
miſunderftood. 

The firſt of theſe letters is addreſſed to M. Necker, 

rofeſſor of experimental philoſophy at Geneva. In 

4 Vor. LII. PX _ F this 
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this letter, our author endeavours to eſtabliſh his 
opinion, publiſhed long ſince, in regard to the exiſt- 
ence of the ſimultaneous affluence and effluence, and 
conſequently the double current, of the electric matter, 


in oppoſite directions. And herein our author, by a 
ſeries of experiments, obviates ſome doubts, which 
had occurred to Mr. Necker, in relation to the validity 
of this hypotheſis. 

The ſecond letter is addrefled, as the former was, 
to M. Necker of Geneva. In this letter, the hypo- 
thefis of M. Jallabert of Geneva, a very worthy mem- 
ber of this Society, in relation to the electrical phæ- 
nomena, is examined; and ſuch part of it, as does not 
coincide with the ideas of our author, he endeayours 
to confute by an ingenious ſeries of deductions. 

The third, fourth, and fifth Letters are addreſſed 
to M. Du Tour, of Riom in Auvergne, who has 
been a diligent enquirer into the nature and proper- 
ties of electricity. In the firſt of theſe, is a careful 
examination of the validity of the doctrine of plus and 
minus in bodies electrified. So early as in February 
1745, I communicated. to the Royal Society an ex- 
periment, and ſome deductions therefrom, which laid 
the foundation of this doctrine. This experiment, 
and the deductions in conſequence of it, were after- 
wards printed in the Philaſophical Tranſactions *. 
Theſe I explained more at large, both by experiments 
and obſervations, in another paper, read to the Society 
in February 1745-6 +, and were the experiments, 
which ſo early cauſed me to conceive, that there was 


PE 


*. Vide Vol. XLIV. p. 739. 
4 See Phil. Tranſ. Vol. XLV. p. 93-101. 


1 


, * 


ſomething 
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ſomething in the phanomena of electricity, not to be 
reſolved, but upon ſtatical principles; and enabl 


me firſt to aſſert, that the phenomena in bodies 


electriſed, however ſimilar they might appear, did 
really ariſe from their electricity being either greater or 
leſs than their natural quantity. This doctrine has, 


fince that time, been the cauſe of a vaſt variety of 
e 


xperiments, both here and abroad, by which great 
light has been thrown upon this part of natural phi- 
loſophy. How far our author has been able to over- 
turn this doctrine, muſt be left to other judges to de- 
termine. _ 

In the fourth letter, the doctrine of reſinous and 
vitreous electricity is examined. In this letter, as 
well as in the fifth, a great number both of experi- 
ments and deductions are produced, not only to 
weaken the doctrine of plas and minus, but to eſta- 
bliſh the principle of fmmultanronus affluence and effluence 
of electric matter; as, if this principle is allowed, the 
doctrine of reſinous and vitreous electricity may be re- 
duced to it: as our author is of opinion, that there is 
only one and the ſame kind of electricity, whether it 
is natural or artificial; and that, however appearances 
may make it ſeem to vary, the electricity is one and 
the ſame. | 

The fixth letter is an anſwer to one of Father Bec- 
caria, profeſſor of experimental philoſophy in the uni- 
verſity of Turin, publiſhed in Italian, in the year 
1753, and addreſſed to the Abbe Nollet. This 
letter of Pere Beccaria was tranſlated into French, 
and publiſhed at Paris in 1754, by M. Delor, with 
many additions and annotations. It contains a very 
great number of curious experiments and obſervations, 


XX 2 both 


* 
* 
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both upon artificial and natural electricity; many of 
which are brought to prove the validity of the Jodirine 
of our worthy member Dr. Franklin, in oppoſition 
to that of the Abbe Nollet. More particularly, he 
endeavours to confute the abbe's opinion, in relation 
to the affluence of the electric matter, which the 
abbe has, by experiments and obſervations, ingeniouſſy 
. endeavoured to confirm. Pere Beccaria's obſervations 
upon natural electricity, and upon meteors, on which 
he has made a prodigious number of experiments, 
many of them of a delicate nature, do him a great 
deal of honour. 

The ſeventh letter, the ingenious author does me 
the honour to addreſs to me. In this letter, he, with 
juſtice, laments the calamities of war ; more particu- 
larly, as it, in a great degree, prevents that correſ- 
pondence between men of letters, which contributes 
ſo much to their mutual ſatisfaction, and upon which 
the improvement of ſcience ſo much depends. The 
more particular purport of this letter, is to anſwer 
ſome objections, which Mr. David Colden, of North 
America, publiſhed againſt the former letters of our 
author. Theſe relate more particularly to the im- 
permeability of glaſs to the electric fluid, and to the 
explanation of the phenomena of the experiment of 
Leyden. Beſides theſe, he gives us his idea of non- 
electriſed bodies electriſed plus, as he does not approve 
of the idea generally received of the accumulation of 
electricity. He mentions, that he has read Mr. Can- 
ton's memoir relating to eletri city, with his obſervations 
upon ſtor my clouds. He finds many curious facts in that 
work; but thinks them not ſufficient to make the 
deductions Mr. Canton has done, in favour of the 


doctrine 
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doctrine of plus and minus. M. Du Tour of Riqm, 
has ſent the Abbe Nollet a memoir, which he has 
likewiſe been ſo kind as to ſend me, containing a re- 
view of theſe experiments, from which he thinks it 
very eaſy to reſolve all theſe phznomena, upon the 
doctrine of ſimultaneous affluence and effluenee of the 
electric matter. 

The eighth letter is addreſſed to M. De Romas, 
aſſeſſor to the preſidial of Nerac, and contains remarks 
upon electrical kites; upon Father Ammerſin's man- 
ner of preparing and uſing wood to inſalate bodies, in 
making electrical experiments; and likewiſe ſome 
obſervations concerning the doctrine of ſimultaneous 
affluence and effluence of the electric matter. M. De 
Romas, in flying his electrical kite, was the firſt who 
uſed a cord compoſed of hemp and wire. This com- 
pounded cord conducted the electricity of the clouds 
far more perfectly than a hempen cord would do, even 
though it was wetted; and this cord being terminated 
by one of dry filk, enabled the obſerver, by a proper 
management of the apparatus, to make what expert- 
ments he thought proper, without danger to himſelf. 
The Abbe Nollet, however, deſires M. De Romas to 
be very cautious in making theſe experiments, and 
not too much to confide in his filk lines; as the vaſt- 
neſs of the electrical matter in thunder-ſtorms may 
overcome the property of the filk, and even make it 
a conductor of electricity, and hazard the life of the 
obſerver. The quantity of electricity brought by M. 
De Romas's kite from the clouds has been fo great, 
that, on the 26th of Auguſt 1756, © the ſtreams of 
« fire were an inch thick, and ten feet long, which 
were conducted by the cord of the kite to the 


«© non- 
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r non-eleric bodies near it, and the report of which 
was equal to that of 4 If a ſtroke of this 
kind had gone through body, of M. De Romas, 
probably the late unfortunate Proleſſor Richmann had 

-n6 longer been the only martyr to electricity. 
Father Ammerſin's dar of preparing wood, fo 
as to make it ſerve the purpoſe of glaſs, wax, &c. 
in electrical experiments, was pub liſhed at Lucerne 
in the year 1754, and our author has given us an 
extract of it at the end of his work. This father 
found, that the frying of wood, after. its being well 
dried in an oven, or otherwiſe, in either the oil of 
walnuts or that of linſeed, made it fit to inſulate thoſe 
bodies, which you choſe to eledriſe, by preventing 
the diſſipation of the electricity: not only ſo, but 
-what makes it ſtill more valuable to thoſe, who are 
engaged in theſe purſuits, you may excite electricity 
with it, as the Abbe Nollet ſays he has done, to his 
great convenience. He ſays further, that the end of 
a board mounted upon four pegs, a pair of wooden 
ſhoes, ſome truncheons of beech, walnut, or lime, 
&c. fried in oil, coſt him but little, and anſwered 


his purpoſe better than cakes of wax, pitch, roſin, 
and all the ſupports of glaſs or filk, which he had 


empl before: and, in caſe of neceſſity, a cylinder 
of this prepared wood, or a globe turned out of it, 
will excite an electricity ſo ſtrong, that you need not be 
at the trouble of exciting it with other bodies. Father 
Ammerſin himſelf employs common wooden mea- 
ſures, ſuch as are uſually found in granaries, firſt 
boiled in oil, and afterwards mounted fo as to be 
* by his wheel. 


The 
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The Abbe Nollet, being deſirous of ſupporting 


the validity of ſome opinions of his, in relation to the 
nature and properties of electricity, deſired of the 
Royal Academy, that a committee ſhould be ap- 
pointed, to examine the truth of ſome experiments, 
which the abbe'confidered as proofs of what he had 
eſtabliſhed. A committee was accordingly appointed, 
which conſiſted of Meſſieurs Deparcieux, Fougeroux, 
Bezout, Tillet, and Briſſon, who all atteſted to the 
academy, that the reſults of theſe experiments, at the 
making of which they were preſent, were ſuch as the 
abbe had foretold, in a memoir, which had been read 
to the academy; an atteſtation of which is given in 
this work, ſigned by M. De Fouchy, ſecretary to the 
academy, and is dated 1oth April 1760. 

Theſe experiments are ſixty in number, ſome of 
which are ſubdivided to more ſubordinate ones, and 
are moſt of them exceedingly well choſen. They 
tend to prove the ſimultaneous affluence and effluence 
of the electric matter, a doctrine long fince eſpouſed, 
and very well ſupported by our author; but vehe- 
mently, and with much aſperity, controverted by ſome 
gentlemen at Paris. For a detail of theſe experiments, 
1 muſt refer you to the work itſelf ; and as they with- 
out doubt are very fairly ſtated, every perſon con- 
verſant in theſe enquiries will carefully conſider them, 
and, at the ſame time, reflect how far the hypotheſis 
is deducible from the phænomena. 


I am, with the moſt profound reſpect, 
Gentlemen, 
Your moſt obedient 
humble ſervant, 


W. Watſon. 


May 24, 1761. 


. „ 
LIV. The Caſe of a Man, whoſe Heart was 


found enlarged to à very uncommon Size, 
by Mr. Richard Pulteney : Communi- 
cated by W. Watſon, M. D. R. S. F. 


Read Dec. 17, 
1761. 


HO. C. aged about thirty-two or 
thirty-three years, had the rickets 
in his infancy, and continued very weakly for ſeveral 
years after. In the winter of the year 1759, upon 
taking cold, he was afflicted with peripneumonic and 
pleuritic ſymptoms ; which had ſcarcely left him, 
when he was ſeized in the ſummer of the year 1760, 
after great exerciſe in walking, with a fever, and very 
violent rheumatiſm : this, after affecting moſt of his 
joints, remained the longeſt and moſt troubleſome in 
his knees. When he was ſomewhat better of his 
rheumatiſm, but before the pain and ſtiffneſs of his 
joints had left him, he was advited to go into the cold 
bath: he did fo; but, upon coming out again, in- 
ſtantly felt ſuch -an increaſed load, fainting, and an- 
xiety about the præcordia, that he thought he ſhould 
ſcarcely have recovered the ſhock it gave him: never- 
theleſs, he ventured in again a day or two after; but 
enced the former ſymptoms, in an aggravated 
degree; and from this time dated the diſorder which 
terminated his life. A palpitation of the heart, to 
which he had been ſubject for ſome years before, be- 
came now much ſtronger, and gradually increaſed 
with his other complaints, to a very great degree. 
His rheumatiſm continued to affect his breaſt, and all 
his joints, particularly his knees; eſpecially, upon 
taking 
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taking cold, or any irregularity in the non-naturals, 
he became weaker, breathed ſhorter, eſpecially —_ 
walking a little, or talking rather more or higher than 
uſual, any of which exertions put him out of breath 
preſently. 

When he firſt applied to me, in the beginning of 
March 1761, I found him labouring under the above- 
mentioned complaints; and upon examining his pulſe, 
found it ſoft, and extremely quick: it commonly 
went at the rate of 110 in the morning, and in the 
evening 120, pulſations in a minute, as I repeatedly 
obſerved. The palpitation of the heart ſtruck me in- 
ſtantly, as it ſhook his whole body at every ſtroke. 
I could never obſerve any inequality of the intermittent 
kind in the pulſe, under any the moſt accelerated 
motion thereof, or in whatſoever fituation the body 
was placed. | | 

At this time the chylopoietic organs were all to- 
lerably good. Stimulating food, or fermented liquors, 
had, for ſome time, always increaſed his anxiety and 
load upon his breaſt, and this experience had induced 
him to refrain from them. 

He had flept very ill for ſeveral months, ſome- 
times not more than an hour or two during the whole 
courſe of the night. He could not ſleep on the left 
ſide at all, and was always eaſieſt in an erect poſture. 
He was commonly awaked with a ſenſe of ſuffoca- 
tion, from the vaſt load and oppreſſion upon his 
breaſt, and from the ſtrength cf the palpitation. 

From his firſt application to me, I had no hopes 
of doing him any real ſervice, as I thought it evident, 
from his complaints, and particularly from the great 
and uninterrupted palpitation, and the feel of the 

Vol. LII. Yy | pulſe, 
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pulſe, that there was ſomething very extraordinarily 
diſordered in the heart itſelf, or in ſome of the large 
veſſels near it. The regularity of the pulſe inclined me 
to ſuppoſe an aneuriſm, rather than polypoſe affecti- 
ons. All this time, however, no outward appearance 
ſtrengthened this ſuppoſition. 

No remedies alleviated his complaints in any de- 
gree, except bleeding, which afforded a relief; but 
very temporary, and weakened him too much to be 
repeated more than once. All that it ſeemed to do 
for him was the procuring him rather more ſleep the 
night after, than he uſually had, and eaſing a little 
tickling cough which had remained with him, ever 
fince the year 1759, at times; and particularly ſince 
his rheumatiſm, but which was never very trouble- 
ſome. _ 

Soon after I firſt ſaw him his legs became edema- 
tous, and by the beginning of April his thighs were 
much enlarged, and at length his belly in tome de- 
gree. At this time he began to cough more from 
having taken cold, inadvertently as he thought, but 
he ſoon expeCtorated freely. By the middle of April 
he was too weak to fit up, nor could he ſpeak or ſtir 
without being ready to expire for want of breath. On 
the night of the 2oth of April, as he was coughing - 
an hzmoptve ſuffocated him inſtantly. 

About two quarts of a thin coffee-coloured liquor 
were found in the cavity of the abdomen. The omen- 
tum was very ſmall, perhaps it would not weigh more - 
than two ounces. The ſtomach and inteſtines were 
greatly inflated. In all other reſpects, the viſcera of 
this cavity, as far as an haſty examination would per- 


mit us to obſerve, were in a ſound ſtate. 
5 In 
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In the thorax we found the lungs very ſound, but 
extremely turgid with blood: they adhered very 
firmly to the pleura on both ſides, and particularly 
on the left, where the adheſion was almoſt total. 
The heart, as might be expected, appeared to be the 
organ principally affected. The pericardium adhered 
almoſt every-where ſo cloſe, as to form, as it were, 
the external coat thereof. The heart itſelf was of an 
enormous fize, and of a very pale colour, and looſe 
and flaccid in its texture, to a very remarkable degree. 
As far as I could judge, from the moſt careful exa- 
mination and comparifon, I could not find that either 
of the auricles or ventricles bore an extraordinary pro- 
portion to the other. The whole heart might be faid 
to be entirely aneuriſmatical. The parietes were every- 
where thin, in proportion to the fize of the whole. 
There was no icular en]: nt of the aorta, as 
far as I traced it, which I did to ſome diſtance; but 
its texture, as that of the heart, was very lax and 
flabby. I could not find the leaſt polypoſe concretions 
in any part whatſoever. When the heart was cut 
ſhort from the great veſſels, : emptied of the coagula, 
and- waſhed as clean as. poflible, it weighed upwards 
of twenty-eight ounces avoirdupoiſe weight. 


OBSERVATIONS. 


The ſize of the human heart, in a natural ſtate, is 
known to differ greatly in different ſubjects. Dis- 
| ſections prove this beyond all controverſy, and it is 
uſually ſuppoſed, that the capacity of the blood-veſlels 
bears a general 2 to the ſize and 3 
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the heart itfelf (1). Very few anatomiſts, in deſcribing 
this organ, have eſtimated its ſize by its weight. Dr. 
Haller (2), where he treats ſo amply and profeſſedly 
upon the heart, does not, from his own knowledge, 
mention its weight. From Tabor, he ſays, it is eſti- 
mated at ten ounces; but this is ſuppoſed to be when 
freed from the auricles, as well as the extremities of 
the larger veſſels. Its mean weight by ſome other 
anatomiſts is reckoned at thirteen ounces. 

Aneuriſms of the heart, both with and without 
polypoſe concretions, are not unfrequent ; many in- 
ſtances occur in the writers of obſervations. Dr. Dou- 
glas (3) ſaw a young man, who died of a palpitation 
of the heart, the left ventricle of which was found 
three times larger than the right. This caſe bears. a 
_ conſiderable analogy to the inſtance before us; and is 
quoted, among ſeveral others, by the Baron Van 
Swieten, in treating upon aneuriſms of the heart (4). 
The baron alſo relates a cafe from Lanciſi, in which 
the left ventricle was twice as large as the right; and 
the whole heart weighed two pounds and an half. 
Hoffman, in his ſyſtema, when treating upon the 
pitation of the heart, gives us a caſe, where the 
eart was greatly diſtended ; but he does not aſcertain 
to what degree, by any method whatever: he only 
ſays, cor mire fuit magnitudinis (5). 


— 


(1) Hoffman. omnia, Tom. I. lib. i. cap. vi. De 


Sanguinis Circuitu. Suppl. IT. Part. iii. p. 65. Hift. Corp. 


— — — 


Human. Anatom. 5 641. 


(2) Element. Phyſiolog. Vol. I. p. 326. 

(3) Phil. Tranſ. abridged by Jones, Vol. V. p. 229. 
(4) Comment. in Aphor. Vol. I. ad ſect. 176, 

(5) Opera omnia, Tom, III. p. 92. 


< 
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De Haen, in his Ratio Medendi (6), tells us, he 
was 


preſent at the opening of a man, whoſe heart 
was three times bigger, at leaſt, than in its natural 
ſtate. The dilatation was in its left ventricle, which 
was ſo thin as to reſemble a whitiſh membrane only; 
and the heart was broader at its apex than at its baſe. 
De Haen likewiſe, in his ratio Medendi (7), in- 
forms us, that the heart of a woman, who died of a 
fever, with extreme debility, weighed twenty-four 
ounces, even after it was waſhed, and wiped very dry. 
'Fhis increaſed weight and magnitude aroſe more par- 
ticularly from the left ventricle. The extenfion of 
ventricles was ſo great, that they both together con- 
tained more than a quart. Though this woman was 
no more than thirty- ſeven years of age, the aorta at its 
| baſe was degenerated into bone, and was four inches 
in circumference. Beſides the whole portion of the 
. aorta at its baſe being offified, there were interſperſed 
in ſeveral parts of its length, what our author calls: 
znſulz ofjſexe. In one, who lived ſo long as the excel- 
lent Wepfer, ſuch appearances are not extraordinary; 
but in one ſo little advanced. as the woman in queſtion, 
theſe offifications are very unuſual, 
It would. be endleſs to quote inſtances of the pre-- 
ternatural dilatation of this organ: to name no more, 
we have a very recent and ſtriking one of this kind, 
in the body of our late Moft Gracious Sovereign, 
whoſe. ſudden death was. owing to the rupture of the 
right ventricle. of the. heart: a circumſtance, which 
cannot be. conceived to have. taken place, without a 


(6) Cap. xxx. De Aneuryſmate. 
(7) Pars ſexta, p. 143. 
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= gradual dilatation of the ſame, and that, pro- 
bly, to a very conſiderable degree. 
* caſes of of this kind, commonly one of the ven- 
tricles is found diſtended to a monſtrous ſize, while 
the reſt of the heart remains nearly in its natural ſtate. 
It is but rare, perhaps, that the heart is ſeen ſo equally 
and univerſally enlarged, as in the caſe under conſi- 
.deration. 
This man, I have obſerved, had the rickets, when 
a child: in this diſorder, the whole ſyſtem is found 
to be in a very lax debilitated ſtate; and the heart is 
ſaid to be ſo in particular. The conſtitutions of rickety 
children frequently amend as they grow up, and particu- 
larly about the age of puberty. But, in this caſe, I think 
we may ſafely conclude, that this man's heart never 
recovered its due tone, after he grew up. It is ſcarcely 
to be ſuppoſed, that the heart cauld :fuffer fo great an 
enlargement during the laſt -year-or- two of his life 
only: the more fo, as I remember to have heard him 
ſay, that, for many years before his death, a very little 
exerciſe put him out of breath. Doubtleſs it was in- 
creaſed greatly during the latter years of his life, by 
his buſineſs, which obliged him to exerciſe much, 
particularly in walking; ſo that before he got his 
rheumatiſm, he came home ſo weak, and fo much 
fatigued with his uſual day's exerciſe, that he has been 
almoſt unable to ſtir for a day or two. We may add 
to this, the increaſed force that the heart ſuſtained 
during the time he laboured under his inflammatory 
1 both before and after his rheumatiſm ſeized 
nim. 
The great increaſe of his diſorder, upon going into 
the cold bath, is not * Theſhock of he 
co 
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cold water, and the reſiſtance neceſſarily given, by 
that means, to the circulation, muſt occaſion a vaſt 
ſurcharge of blood in the auricles and ventricles of the 
heart, already too weak to perform its office with 
ſufficient power. Beſides the impropriety of ſuch a 
ſtep, while there was reaſon to think, that the in- 
flammatory ſpiſſitude of the blood was by no means 
overcome, the preternatural diſtention was doubtleſs 
increaſed by this means. 
From hence, however, may be deduced an uſeful 
hint in practice; namely, where, from the ſtate of 
the pulſe, from a palpitation of the heart, a faint weak 
voice, an aptitude to fall into lipothymies from ſlight 
cauſes, or from the concurrence of any other ſymp- 
toms, we have reaſon to ſuſpect, that the heart is too 
weak; in ſuch caſes, not to direct cold bathing, until 
the patient has been prepared for it, by going into wa- 
ter between the degrees of tepid and quite cold water ; 
nay, probably, it might be better to wait, before cold 
bathing be preſcribed at all, till the effect of medi- 
cines ſeems previouſly to have invigorated, in ſome 
degree, the cardiac ſyſtem. 

The conſidering the heart as a muſcle capable, like 
all others, of great alteration reſpecting its tone; and, 
at the ſame time, that ſuch alteration muſt eſſentially 
affect the whole animal œconomy, from the very 
great importance of. the organ itſelf, is evidently of 
great uſe in medicine. It muſt affiſt us in accounting 
for ſeveral phænomena that occur in various diforders, 
which are utterly inexplicable by other means; and 
of conſequence, muſt lead to a more ſucceſsful prac- 
tice. In nervous diſorders, and in Fevers of the pu- 
trid malignant kind for inſtance, we find the heart ſo 
extraordinarily 
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extraordinarily weakened, that it is in many. inſtances 
dangerous to ſubject the patient to an erect poſture, 
even though it be but for a very little time (8). Syn- 
copes and even fatal deliquia and comatoſe affec- 
tions have been the conſequence. In ſcurvies too 
where the whole yſtem is become very lax and ten- 
der, and has loſt much of its tonic and vital elaſticity, 
the ſame phznomena have occurred (9). In theſe 
caſes the neceſſity of the horizontal, or at leaſt the re- 
cumbent poſture, is manifeſt; as it is obvious how 
much more force is requiſite to throw the blood up into 
the head in an erect than in an horizontal poſition. 
It is probable that the extreme weakneſs and flow 
recovery of ſome women, particularly ſuch as are of 
a delicate conſtitution, after a hard labuur depends 
often upan the weakneſs of the heart, occaſioned 
the force it ſuſtained during the throws of labour. 
In theſe cafes, though reſt is among the firſt methods 
of recovery, yet I think I have obſerved the ute of 
the quinquina to be attended with good ſucceſs. 

To conclude, it is probable that caſes of this kind 
occur much oftener than we are aware of ; as, doubt- 
leſs, the diſſection of morbid bodies, were that but 
more frequently allowed of, would teach us. There 
is room to think, that this is the caſe, though not 
in the degree of the inſtance before us, in almoſt all 
diſeaſes ariſing from a weak and lax fibre. Cheſelden 
tells us, in his Anatomy, that in perſons *< that died 
<« of a dropſy, he always obſerved the heart large, its 


kt aa 


(8) Vide Hoffman. Opera, Tom. II. p. 72. Tom. VI. 
p. 169. De S:tu erecto in Morbis periculoſis valde noxio. 

(9) Engalen. De Scorbuto, p. 226. et paſſim. 

« fibres 
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tee fibres lax, and the veſſels about it immoderately 
« diſtended.” 


Ariſtotle ( 10 expreſly ſays, that timid people, and 
thoſe of cold conſtitutions, have large hearts; on the 
contrary, that the bold, and thoſe of a warm temper- 
ament, have ſmall ones. Nor does this opinion of 
that excellent philoſopher feem ill founded; as wo- 
men, children, and weakly men, from whom much 
courage is not looked for, are lax-fibred, and, con- 
3 more liable to an enlargement of this 

than thoſe of the human ſpecies, who are 
robuſt and tenſe fibred, from whom a manly exertion 
of courage is more to be expected. 


— 


LV. An Account of ſeveral Experiments in 


Electricity: In a Letter to Mr. Benjamin 


Wilſon, F. R. 5. By Edward Delaval, 
E; F. R. S. 


SIR, OldPalace-yard, June g, 156. 


Read Dec. 17, TT appears by the ents men- 

_ tioned. in my letter to you, publiſhed 
in the fifty-firſt volume of the Philoſophical Tranſ- 
actions, that ſtones, and other earthy ſubſtances, are 
convertible by ſeveral methods, and particularly by 


different degrees of heat, from — | into 
electrics. 


„ 


— | — 
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(x0) Lib. iii. De Partib, Animal. cap. ir. 
Vor. LIL 2Z 2 Since 
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Since that time, I find it has been the opinion of 
ſome perſons, that this change does not immediately 


depend on the heat, but only confequentially, by eva- 
porating the moiſture, which, they ſuppoſe, returns 
again on the bodies cooling. 

This ſuppoſition will naturally, at firſt view, preſent 
itſelf to every one, who conſiders the beginning only 
of thoſe experiments ; but I did not think any careful 
obſerver, who had repeated them, or conſidered alt 
the circumſtances of them, would have been miſled 
by it. 

That you may judge the better of this, I ſhall 
mention the circumſtances of one of thoſe experi- 
ments particularly. When a common tobacco-pipe; 
or any other ſlender body of the like kind, is heated 
red-hot, it conducts the electric fluid as perfectly as 
when cold: on cooling, it gradually arrives at its 
moſt perfect electric ſtate in two minutes; and, in 
leſs than two. minutes more, it entirely loſes its 
electric property again, though at that time it is not 
cold: it cannot, therefore, in that interval, have 
imbibed a moiſture ſufficient to have deſtroyed its 
electricity. Nor are any of the ſubſtances, employed 
in the experiment, of that kind of bodies, which are 
apt ſuddenly to draw moiſture from the air. 

In confirmation of particular bodies requiring par- 
ticular degrees of heat, to render them electric or non- 


electric, independent of moiſture, I ſhall acquaint 
you with a ſubſtance, which is affected by heat in an 
oppoſite manner to the former inſtances; for the de- 
gree of heat neceſſary to render the other ſubſtances 
electric, makes this non- electric. 

2 e The 
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The fubſtance I am ſpeaking of is and cryſtal, 
(which is well known for its ſingular non, 
double refraction) on a piece of which, I have made 
the following obſervations. 1ſt, After this piece of 
cryſtal has been rubbed, when the heat of the air is 
moderate, it ſhews ſigns of electricity, though not 
very ſtrong ones: 2d obſ. If the heat is increaſed, fo 
as to be a little greater than that of the hand, it de- 
ſtroys its electric power entirely: 3d obſ. By cooling 
the ſtone again, the electric power is reſtored. 
I immerſed this piece of cryſtal into a veſſel filled 
with quickſilver, and ſurrounded by ice, where it 
remained near two hours, when the weather was 


very cold: upon taking it out with a pair of — 
8) 


(that it might not be altered by the heat of my han 
and rubbing it again, it was more ſtrongly electric than 
I had at any other time experienced ; but, on placing 
it for a few minutes on the hearth, at ſome diſtance 
from the fire, its electric was again deſtroyed, 

for rubbing would not occaſion any ſigns thereof. 
Thus we ſee two different kinds of fixed bodies, 
the one of which acquires an electric property, with 
the ſame heat, with which another loſes it; while a 
third ſet of ſubſtances, as glaſs, &c. retain their elect- 
ricity, through both the degrees of heat, neceſſary to 
the other two. | 
Some pieces of iſland cryſtal, which I have pro- 
cured from different places, have not the property 
of lofing their electricity by a moderate heat. I have, 
in particular, a piece of that cryſtal, one part whereof, 
when gently heated, becomes non- electric, while 
the other part with the ſame heat (or even with a 
much greater one) remains perfectly electric. 

22 2 


There 
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I bere are ſeveral other earthy ſubſtances, I find, 
_— electricity is deſtroyed by very different degrees 
of heat. | | : 
From conſidering, that the degree of heat, at 
which the ifland cryſtal, firſt mentioned in this letter, 
is in its moſt electric ſtate, is leſs than the 
uſual heat of the air; and that a ſmall increaſe of that 
heat renders it non- electric; I do not think it im- 
| probable, that many ſubſtances, which are not known 
to be electric, may prove ſo, if expoſed to a greater 
1 they have hitherto been exa- 
mined in. 


Jam, 
SIR, 
Your moſt humble ſervant;. 


E. Delaval:. 
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LVI. An Account of an Encrinus, or Star- 
fiſh, with a jointed Stem, taken on the Coaſt 

of Barbadoes, which explains to what kind of 
Animal thoſe Foſſils belong, called Star ſtones, 
Aeriæ, and Aftropod, 


ia, which have been 
found in many Parts of this Kingdom : In 
a Letter to Mr. Emanuel Mendes da Coſta, 
F. R. S. By John Ellis, Eg; F. R. S. 


SIR, 
Need not inform you, that the writers: 
| on natural hiſtory have been much at 

a loſs to diſcover to what kind of animals thoſe petri- 
fied bodies have properly belonged, which are known: 
to us by. the name of trochites, entrochi, , carpophyl- 
loides, encrini, aſteriæ, &c. and therefore, it is with 
the greater pleaſure I lay before the Royal Society a 
recent — of the — of this claſs. : "7 
Mr. Maſon of Barbadoes, remarkable for his cu-- 
rious experiments in magnetiſm, by defire of my 
friend Dr. Alexander Bruce, of that iſland, in the 
month of May 1760, brought me this rare lithophy- 
ton, as the doctor called it; but I being in the country, 
it fell into the hands of my worthy friend Dr. John 
Fothergil, who was ſo kind to ſend it me, to deſcribe, . 
and to oblige the Royal Society with a ſight of it. 
Dr. Bruce informs me, that they are the inha-- 
bitants of thoſe ſeas, and that he is in hopes of ſend- 
ing me over a more perfect ſpecimen. 


Read Dec. 17, 
1761. 


Mr. 


* 
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Mr. Guettard, that able and curious naturaliſt, has 
given, in the Memoirs of the Academy of Sciences 
at Paris, publiſhed in 1761, for the year 1755, a 
moſt minute deſcription and diſſection of an animal 
of this kind, from the curious cabinet of Madam 
Bois Jourdain of Paris; it was ſent from Martinico 
by the name of palma marina; the head of it, being 
more perfect than ours, has ſome reſemblance to the 
branches of a palm tree. 

However, as there is ſome little difference in the 
figure of both theſe animals, and as I, about a year 
ago, had the honour of exhibiting to the Royal So- 
ciety a curious drawing of it, which Dr. Gartner, 
of Stutgart in Wurtenburg, F. R. S. drew for me, 
I ſhall give the deſcription that occurred to me, upon 
the beſt examination I could take of it, without dif- 
ſecting, or breaking the ſpecimen. 
' As it comes neareſt to the foffils called encrini, or 
Iilii lapidei, I ſhall ſtill keep that name, and call it 


Encrinus, Capite ſtellato ramoſo-dichotomo, 
Stipite pentagono equiſetiformi. 


The ſtem and head of this animal, in its preſent 
ſtate, meaſures about fourteen inches. The ſtem is 
about thirteen inches in height, and about the third 
of an inch in diameter, leſſening a little towards the 
top: it is formed of pentagonous joints, or vertebræ, 
placed regularly over one another, which are of a 
teſtaceous ſubſtance, and united by very thin carti- 
lages ; as appears, by examining minutely the baſe of 
the loweſt vertebra, where it is faſtened to the 
indentures of the joint: this makes the vertebræ ca- 

pable 
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pable of bending at the will of the animal, in any 


direction. | 

If we examine the five furrows or channels along 
the ſtem, we ſhall diſcover a ſmall hole between every 
. vertebra, and in the center of the baſe of the loweſt, 
we ſhall find a ſmall hole there, which, probably, 
communicates through the middle of all the vertebræ 
to the cavity in the center of the head. 


Along this ſtem, at different diſtances, from an inch 


and quarter to a quarter of an inch in length, we ob- 
ſerve many ſeries of five cylindrical- jointed arms, each 
ſeries is of equal length, and placed in a wheel or 
whirl-ſhaped form like the equiſetum or horſetail 


plant. Each arm is inſerted in one of the five cavities 


of a vertebra, and each joint into one another ; that 


the upper end of one joint inclines over the lower end 
of the next to it, which it appears, at the ſame time, 


to incloſe with a ſmall margin. 
Theſe joints are generally about one twelfth of an 
inch in length, and the fame in diameter, except a few 


near their inſertion in the ſtem, which are ſhorter and- 


' thicker the nearer they are to it. 


We may plainly trace a ſmall hole here through the 
midſt of the. joints, which communicates through the 
center of the ſtarry vertebræ in the main ſtem, to the 


hooked joint at the extremity of theſe arms. 


the ſame teſtaceous ſubſtance with the reſt of the 
joint. By means of this uneven ſurface, together with 


the hook, which the laſt joint forms, bending down- 


wards, 


On the under or inner fide of thoſe joints, that are 
near the end of the arms, we may diſcover four minute 
tubercles in every joint, two at each end; theſe are of 


———— — ſ— — — 
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wards, the animal can take a more ſecure, hold of 
whatever it ſeizes. 
But as the ſtem of this animal appears evidently to 
be broke off ſhort at the bottom, we muſt remain in 
doubt, whether it moves about in the ſea, or is fixed 
to rocks and ſhells by a baſe, like corals, ſponges, and 
keratophytons, until ſome future diſcovery ſhall clear 
up this matter more to our ſatisfaction. 
Tn examining the main ſtem, or column, we may 
obſerve ſome ſingle joints or vertebræ projecting a little 
farther than the reſt. There are generally three or four 
of theſe in each diviſion, between the whirls of arms; 
the angular parts of theſe joints end in ſmall round 
knobs ; but the knobs at the corners of the vertebra, 
immediately under the head of the animal, are re- 
markably larger than the reſt. 
. The joints or vertebræ of the ſtem vary in thick- 
neſs, as well as in diameter; the common thickneſs is 
about one tenth of an inch; but in the laſt four di- 
viſions approaching towards 'the head, they gradually 
diminiſh, till they become extremely thin. 
We now come to what is called the head, perhaps 
the body of the animal; for in the center of this dry 
ſpecimen, there ſtill remains a cup of a cruſtaceous 
ſubſtance, and of an oval form, about an inch in 
length, three quarters of an inch over, and a quarter 
of an inch deep; in the center of this, as was obſerved 
before, is a ſmall hole, which apparently communi- 
cates with the internal part of the vertebræ of the 
ſtem: in this cup, or cavity, it is probable, were the 
inteſtines and ſtomach of the animal, as in the aſterias, 
called caput Meduſæ. This wp is ſupported TYP 
es 
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baſes of fix dichotomous teſtaceous arms, or branches, 
{perhaps five is the natural number for one ſeems 
irregularly placed.) Theſe lower parts, or baſes of 
the branching arms, conſiſt of three Joints each, and 
ſurround the cup, to which they ſeem united: each 
of theſe divide into two other jointed branches, that 
are round or convex on their under fide, but flattiſh 
on the upper, with a deep groove running along the 
middle, — i Farrihes with two no = bony 
as in the ſepiæ and aſteriæ. From the upper edges 
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of each alternate joint of theſe branches, ariſe, twa 
rows of ſmall jointed claws, like finge ; theſe, two 


oppoſite rows bend jn towards each other: each imall 


one twentieth of an inch broad; the ſize of. t 
Joints duminith little, fill you corpe to the laſt joint, 
which ende in 1 point. Each of theſs,joints is pointed 
at top. and being. concave, .cmbraces the lower con- 
ver part gf che next above. it! theſe, are likewiſe fur- 
e tro roma oe ſuckers, 
claſping together; they ſecure their prey with theſe 
oppoſite claws, or fingers. 

As the finer and more ſubdivided branches were 
broken off, when I received this ſpecimen, I ſhall, 
in order to give ſome idea of them, lay before the 
Society drawings from two curious foſſils, belonging 


to the excellent cabinet of Mr. Francomb. One of 


them (B) ſhews all the ramified arms of the head 
cloſed up together, and the other (C) plainly ſhews 
the ſmall internal claws, or fingers, proceeding from 
theſe arms. Theſe were found at Pyrton-paſlage in 
Glouceſterſhire. The foſſils themſelves, with that of 
"For. LII. Aaa the 


branch, or finger, 'is about half an inch long, and 


the' enctinus- ont: me from Barbadors (A Fide 
Tab. XIII. 1 here now * 


the Royal; 


Park-Street, Weſtminſter, 


$99 


Dec. 17, 1761. === 
P. 8. In order to give a clearer idea of this curious 


animal, I have added another plate, [Yide 
Tab. XIV. taken from the French en- 
graving of their encrinus; and, to illuſtrate 
the plates, I have en a L deſerip- 


with proper refer- 


tion of both of 
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The Deen of the PLA vhs. bat. 
Plate N- XII. repreſents, at 


A "The end five of the Barbadoes enceinus, or the 


branched headed flarfiſh, with a 
Jointed ſtem, having many ranges of cylindiical 


| Jointed claws, Dae 


round the ſtem, in form of r 
A curious foſſil found at 
ceſterſhire, being evidently the 


n Glou- 
of an en- 


B 


ſubdivided branches drawn in cloſe together. 


with the former, exhibits part of a branch belong- 
ing to the head of the ſame animal, wherein the 
inward fine jointed fibres, or fingers, eractiy agree 
with the recent ſpecimen. 
A foſſil copied from Rofinus, repreſen 

_ * ſubdiviſion of the branches of the head, with the 
jointed fibres, or fingers, as in the foregoing. 


encrinus, at F, magnified, to ſhe the diſpoſi- 
tion of the joints of the fibres, or 


| The mutilated branches of the head of the Bar- 
badoes animal. x 

G A foſſil aſter, found in Maritog-truſſe in North- 
amptonſhire, and copied om Morton's hiſtory o 

that county, Tab. X. Fig. 19. This plainly ap- 
pears to be the top of a columnar ſtem, with part 
the head of one of cheſe ani- 
mals, 


: * 2 1 n 
. - V # - - * 8 * * * . 
N L _ 7 OP 
- . 4 - = — Y 
_ 9 - . 
* 
—- — 
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. 
= 
* 
| - 
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crinus, or ſtarfiſh, of the fame kind, with all its 
This foffil, which was found at the fame place 


ting the 


A piece of a branch of the head of the Barbadoes 


Aaa 2 H 


* 
wi 
: + * h , 
be . W —·—·*⸗7au ow 


_— | 1 364 1 ; | 

H Two pieces of the common foffil aſteriz, one 
with ita joints Gnited by ſutures;-te-oftier plain. 
This foffil is well deſcribed by Dr. Liſter, in mw 
* 274. Tab. II. 
. I. Repreſents: one ſingle joint of the foſſil atteria; * 
K. 8 the top of the head, or rather the 
_. Eavity in the center of the branched arms of the 
| EX encrinus, where we may reaſonably ſup- 

| pee the ſtomgeh and inteſtines were contained. 
| L. 2 —_————_——_—_ 
<< of the arms, || 


Plate Ne XIV. e 


* The Martinico encrinus, of + divided headed far 
fiſh, with a Jointed ſtem, ſent” to Madam Bois 
| Jourdains of Paris, by the name of palma marina. 
This figure is much leſs than the original, which 
is eighteen inches long. 
N The under part of the head, with the Wins d. 
xtomous or twofold manner, and 
like branched rays, each of which is fur- 
niſhed wich of ſmall fingers, or jointed. 
fibres, E each ſide in ene * 
nated order. 
. Ono/of che- joims: of -the' mai ſtem magnified. 
In this figure, the five jointed cylindrical claws, 
which are inſerted. in the hollow parts of the ver- 
tebra, or joint, are exhibited in different views, as 
well to diſcover their inward as their outward form 
and texture. On the upper ſurface of this joint, 
are moſt elegantly expreſſed thoſe curious indenta- 
tions, which 2 _ verieven together, con- 
1 taining: 


Philoſoph. Tranſ. No 1 12. p 
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— 4 . 


Vvided in a di 
diſpoſed 


d hand —— Bs 
8 a. j 
_ [cloſed together. 8 Y 


1 * 


but with for fingers 

which, as well as part 

are inſerted, are repreſ 
"EI ſuckers, which are 
of the ſame kind in this animal, & in the ſepia 
And aſteriæ, or rat we call: the: cutdlefith and. 
far ac adde filet an Hihi Bolt 11 9 

8 —— — E there, ide 

of >which are cut dicularly through the 
middle, ern which 

paſſes through the center of all the joints, and 

— * view en ing __ mim 
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| ptop. 99 has.mentivined Norwbod n meaſurg f a de- 
gree on the meridian, as taken about the year 263 fl. 


— 


-<«< ſyſteme de la gravitation, n'avoit jamais oũi parler 
des meſures de Norwood, et ſuppoſoit, 


* 


EVIL. Remarks n of the El, of 
the Connoiflance des Mourements Cleſtes 


pour. Annte 1762: In A Letter io be 
N [ork Hon. — Earl of Macclesfield, 


12 — th Bo 2 2 Woes 
gs F 
Ee fi YH 25% e 
| deen 916 85 re 
Rand Dos * 


CIR Iabc: Newton, i in the ſecond: wy 
, third. editions of his Principia, (lib. iii. 


The editor of the -Connoiflance des Mouvements 


 Cllaſics;pour:IAnnoo: So pong 


. On pretend auſſi en 


que des Tannée 


a 16 36, Norwood — — 


« fures priſes entre Londres et Yorck de 5 300, cn 
« de 57400 toiſes; reſultat, qui ſe /rowuerozt d'une 
« exattitude bien fingulicre pour ce tems la: mais un 
fait plus authentique c eſt que Newton en 1666 
jettant les premiers fondemens de fon admirable 


avec tous 
* nn 3 ſon tems, le degre de 60 milles An- 
'* „ qui font 49200 toiſes.” 

ere this writer aſſerts, that Sir Iſaac Newton had 
never heard of Norwood's meaſure in 1666, (of which 


he can bring no proof) and would than inſinuate, 


that, N y. — never was ſuch a one, or at leaſt 
— not 


(991 


not ſo early as is pretended: In either eaſe, Sir lane, 
in the propoſitiop above-mentioned, muſt have poſi- 
tively aflerted what he did not know to be true, or 
knowingly erben falthood. - ESSTI IJ. ©7 

Norwood's book is intituled, The Seamanr's Pradtiae, 
containing. a fundamental Problem in Navigation, ex- 
perimentally verified, namely, touching the Compaſs of the 
Barth and Sea, end the - of . Degree, in our 
Faid Meaſures, c. - By Richard. Norwood, Reader 


in the Matbematics. He tells us, that having abſerved 
the latitade of London in che ear -1633, and that of 
Vork in 1635, he meaſured the diſtance of the two 
cities, -in his return. from York to London ; and the 
account. he: gives of his meaſurement is ſo clear and 
ingenuous, —  -— ——g—pmrarrerand 


— 
the maſt vendible books in England, publiſhes in the 
year 1658, twelve years before Picard meaſured a 
degree in France; ſo that the of the fact, 
ee eee 

bted 

The editor of the Connoiflance, p. 195, 196, has 
given a liſt of different meaſures of a degree, according 
to different eutbeags whoa ahkher aftcally attempted 
to meaſure one themſelves, or had adopted the mea- 
fure in this lift for a true one. Among theſe, he has 
molt difingenuouſly put Tir linac Newton's name 902 - 
meaſure of ſixty Engliſh ſtatute-miles ; which muſt 
imply, that Sir Iſzac believed this to be peareſt the 

tru 
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LVIN. A Extract of a Letter of Monfieur 
De la Lande, of the Royal Academy of 
Sciences at Paris, to Dr. Bevis, dated there 
March 26, 1762. Tranſlated from the 
French. 


Have received, with a great deal of 
gratitude, The Scaman s Practice, which 
you were ſo good as to ſend to me. I return you my 
moſt humble thanks for it. I had never heard, that 
Norwood's meaſure had been printed fo early as the 
| year 1636; and I did not think, that before Newton, 
that is, before 1666, it was at all known. I aflure 
you, that I will publiſh in our Memorres an extract of 
this book, in order to do to the labours of 
that celebrated Engliſhman, who had us 
relation to the figure of the earth. Fam ſorry, 
have ſeemed to have been in doubt when I 
it, and that my book is —_ ; 
find an ity to repair this another 
| the mean 3 the juſtice to ob- 
that I did not ſay, that Norwood's meaſure did 


Read 
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make my excuſes to him, and to aſſure the * So- 
ciety of oy moſt humble reſpects. 


Tai rect) avec beaucoup de reconnoiſſance le Sore 
de Seaman's Practice, que vous aves eu la bonte de 
Im envoyer: je vous en fais mes tres humbles remer- 
« cimens: je n'avois jamais oũi dire que la mefure de 
«© Norwood eut etè imprimee des 1636, et je ne croiois 
« pas qu avant Newton, C'eſt a dire avant 1666, on 
© en eut en connoiſſance. Ie vous aſſure que je ferai im- 
te primer dans nos Memoires un extract de ce livre 
1 22 rendre hommage aux travaux du celebre An- 
lois, qui nous avoit precede ſur la figure de la terre. 
« Je ſuis fache d'avoir paru en doute lorſque jen at 

«« parle, et que mon livre ſoit deja diſtribue par tout; 
4 mais je trouverai bien Voccafion de reparer cela une 
« autre fois. faites moi la juſtice d'ob- 
« ſerver, que je n ai pas dit que la meſure de Norwood 
ne fut pas exiſtente, mais ſeulement que Newton 
ce n' en avait pas connoiſſance, comme il ſemble reſulter 
« du aber? are de Pemberton, qui raconte, que 
« Newton ayant eu lidee de attraction de la terre 
« ſur la lune, en fut detourne.ſur ce que il vit, que la 
« terre etoit trop grande pour ne produire pas une 

« plus grande attraction. Si quelqu'un dans votre 


* luſtre Societs Royale ef blefice de mes reflexions, 


“je vous prie de lui en faire mes excuſes, et da- 
* ſurer la Societe Royale de mes tres humbles re- 
« ſpecs.” 
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LIX. Ob ſervatiom of the Tranſit of Venus 
over the Sun, June 6, 1761, at the Iſland 
Rodrigues; by Mr. Pingre, of the Royal 
Academy of Sciences at Paris. Tranſlated 
from the French, by Matthew Maty, M. D. 
F. R. F. | 


Read April 29, 
1762. 


UNE zth, at about 18* 3o”, the Sun 
roſe amidſt very thick clouds. 

At 18* 43” 51”, Venus was entirely upon the Sun's 
diſk ; the exterior limb of the planet being at the di- 
ſtance of at moſt 15” from that of the Sun. The 
intervening clouds did not permit me to meaſure the 
diſtance more exactly. I made uſe of an 18 feet re- 
fracting teleſcope. The following obſervations were 
made with a ꝗ feet teleſcope of the fame kind: 


True time. | Piftance of the | 


neareſt limbs. 


h Foo 5 HA? 


Haſtily, on account of the 
1 clouds. 

1 29.2 | The fame. 

2 10.2 | Something better. 
2 587 :: Becauſe of clouds. 
2 3 26 


2 50.1 
#1] 2 5H 
3 41.6 
4 45-4 


B b b 2 


2 | That is 


* 
High wind.. 
* , Wi 
.þÞ 
2 
. 2 
* 
* 


to fa, good:. 


12 43 | 5 47.8 
19,17 | 5, 51.2 
23 20 | 5 52.2 
25 27 | 5 52.6 
26 35 | 5 53-0 
32 35'| 5 534 
32 50'!'s 5344 
38 13 | 5 54.6 
5 557 
5 55.3 
5 55.3 

5 54.2 
3 81.8. 
| 5 459 
5 40.2 

8 WS | 
5 £5.1 
5 13-7 


» - 3 


3 900 
5 © 
, 
s © 
* 2 


* 


12 


Becauſe of the high 


True = 


h 


22 56 58 


23 


— 


True time. 


333 


59 37 
3 13 
5 39 
7 24 


18 40 
23 7 


25 44 
29 20 


26 54 
30 57 
40 33 


43 54 
47 9 


30 35 
54 14 
57 20 
3 17 

4 34 


37 
4 16 


14 28 
17 49 


6 13. 


HHH s 888888888888 


15.6 
1 6.15 
0 56.7 


Wind. 
Gentler wind. 


Ss 


& + 
|} Wind. | 


The diameter. of Venus, meaſured. ſeveral times, 
LL r 


TH 


The 


8 is 2 
— —— — — 


cannot extend 
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The following ofervations were made with the 
18 feet ndiſdogs: | 


h 77 


0 34 47 The contact of the occidental limbs. 


Venus, almoſt got off, is covered with a 
32 1 cloud. 
52 23 It is ſtill ſeen, but little; another ry 
The Sun's diſk feems till a little altered; but 
53 0 this perception is faint, and a new eloud 
prevents my making a better obſervation. 
54 21 The tranſit is certainly ended. of 


I found the latitude of my obſervatory to be 
19% 400 40“ ſouth. 
As for the longitude, the following obſervations 


are the only ones, which the ſky, almoſt conſtantly 
cloudy, in the night-time, permitted me to make, 
amidſt the tumult of arms. 


June 9. An immerſion of & in ng, nal the dark 
diſk of the Moon, 8b 46“ 24/7. The immerſion cer- 
tainly did not come ſooner ; but, on account of a light 
cloud, which then paſſed over the Moon, it might 
have happened a little later. The doubt, however, 
beyond 2“ of time. The ſtar paſſed 
I could not fee 
I made uſe of 


to the north of the Moon's center. 
the emerſion, becauſe of the clouds. 
the 9 feet teleſcope. 

June 21. A very uncertain obſervation of an im- 
merſion of « in K, at qh 397 16/ . I thought to 
have had before a fight of the ſtar ; but dare not 
affirm it. At 10 10“ 45”, the emerſion was cer- 
tainly obſerved, with the ſame teleſcope. 


Jane 


[ 375 ] 
June 22, at 14* 4% 55%. Immerſion of the firſt 
ſatellite of 2 . A good obſervation, with the 18 feet 
July 16, at 14* 1' 23”:, the Moon and & # 
get together under a light cloud, and I loſe fight of 
the ſtar. I believe this to be the true time of the 
immerfion. It is at leaſt certain, that, after 5 or 6”, 
the cloud being diſperſed, the ſtar was covered under 
the ſouth part of the Moon. I made uſe of a 5 feet 
teleſcope. The clouds prevented my obſerving the 
emerſion, as likewiſe the eclipſe of the firſt fatellite 
of 1. 
July 31, at 12 16 7”, an immerſion of the ſe- 
cond fatellite. A very dubious obſervation. 
The ſame day, at 13* 100 29g”. Immerſion of the 
firſt ſatellite. A good obſervation, with the 18 feet 


teleſcope. 
September 1. Immerſion of the firſt ſatellite, at 
949 40%. Doubtful to a few ſeconds, on account 
of the clouds; with the ſame teleſcope. 
The variation of the magnetical needle is 10" 42 
N. W. | | 
In my obſervation of Venus, I found its diameter 
much ſmaller than I expected. I am ſhort-fighted ; 
ſome light clouds, which now and then paſſed over 
the Sun, had obliged me to uſe only a ſlightly ſmoked 
rk and laſtly, the objective-glaſs of my 9g feet te- 
cope does not appear to me ſufficiently perfect. I 
could not meaſure with the micrometer the diameter 
of the Sun, which ſomewhat exceeded that of the 
field of my teleſcope. The 18 feet teleſcope, which 
I uſed in my obſervation of the egreſs, is excellent. 


2 I don't 


. n 
© 


the beſt for the determination of the 
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I don't doubt, that, if I could have adapted the mi- 
crometer to it, = diameter * of Pans, . have 
| it did w1 9 teleſcope. 
I believe, "4. by adding the ſemidiameter of Venus, 
as I obſerved it, to the greateſt phaſis 5” 557.7, de- 
ducting from the ſum one half of the exceſs of the 
true diameter of Venus above the obſerved one 54 2, 
and laſtly, by ſubſtracting the remainder from the ſemi- 
diameter of the Sun, the leaſt diſtance of the centers 
will be found exactly; which was one of the 
principal obſervations ** to make. 

My obſervations of the diſtances of the limbs, or at 
leaſt the greateſt number of them, cannot be depended 
upon, to more than one ſecond. In this almoſt un- 
inhabited iſland, I wanted ſeveral conveniencies; and, 
notwithſtanding all my endeavours, the high wind 


often difordered my inſtrument. 


to me to be 
parallaxes of the 
Sun and Venus. I knew that this phenomenon 
would be obſerved elſewhere, by methods, that would . 


The method I made uſe of, 


more directly determine the moſt important elements 
of the orbit of Venus. 


I have ſeen no ſatellite of this planet; nor was Mr. 
Thuillier, profeſſor of mathematics, and appointed 
to aſſiſt me, by the King and the Academy, luckier 
than myſelf. 

I preſent theſe obſervations to the Royal Society of 
London, as a juſt tribute of my eſteem, my reſpect, 
and my gratitude, being ſenſible that I owe to wme 
of the members the paſſport, which the Engliſh ad- 
miralty were graciouſly pleaſed to give me. ER 

8 VE 
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I have already made uſe of ſome other opportuni- 
ties, to convey my obſervation into England ; but not 
knowing whether it was received, I fend this preſent 


_ OC 22 
more correct. 


4 0 244 ping, 


ot the Royal Academy of 
Sciences of Paris. 


Vo“. LII. C⸗Cœc LX. OA 
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LX. Obſervations made at the Cape of Good 
Hope; &y Mr. Charles Maſon and Mr. 
ij Dixon; reduced to apparent Time by M. 
# Maſon. Hith an Appendix. ooh 


Read April 22, 1762. 
TABLE for the objeQ-glaſs micrometer, applied 
to the objeA-end of the tube of a reflecting tele-- 
ſcope of two feet focal length, its focal length 


being 495.48 inches. 
Inches. | 1 
** 5 . I 
2 10 O 42.6 2 
= 15 1 3-9 3 
4 20 I 25.2 4 
5 25 [1 46.5 | $ 
| 30 | 2 75.8 6 
33 2 29.1 7 
40 | 2 50.4 8 
45 3 11.7 9 
50 3 33-0 1 10 
33 | 3 543] 1 
.60 4 15.6 I2 
65 | 4 369] 13 
70 [438.2 14 
| *75 | 5 19-5 | 15 
.80 5 40.8 | 16 
85 6 2.0 1 
8 90 | 6 23.3 1 
95 [© 440] 19 
: 21 
N 22 
| 23 
| 24 
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MEztMORANDA. 


The body of the obſ y (erected at the Cape) was circular, 
the radius of which 61 in the clear; the height of the 
circular wall 55 feet; the roof conical, and moveable, (made 
of board) a lid in it of feet breadth, th, to open, which was eaſily 


turned to any part of the heavens, as the whole top moved 


The clock was fixed againſt two pieces of timber (let near 4 feet 
| ) of 10 inches by 8; theſe pieces being joined 


pins of 1x inch diameter. 


The mean of Farenheits thermometer, as it ſtood at 
6 or 7 in the morning, noon, x or 25 after, and 
7 or 8 in the evening. 


From 27th of May 1761 to June 10th 59.5, Extremes 53 to 65. 


n 30 to 67. 
— 5x to 68. 

3 - — 50 to 65. 

— 5A - — - 47 to 60. 
From iſt of Auguſt - - - 48 to 66. 
From 1 . IS - — - 48 to 68. 
Foe rt of Seindes 15th - - - 50 to 69. 


From rock of inner to 26th 


At 47 upon 18th July, 
of September, in 
ferences I ſaw. 

Jon xt the end of the tranſit, 55. 


Note. Thoſe obſervations marked : are a little dubious. 
- Theſe marked :: are very dubious. 
The tranſit was 6 with the power that magnified 
120 time. 
The eclipſes of the ſatellites of Jupiter with the ſame 
power. | | 


54.8, Ditto - 49 to 64. 


in the ing, and 69 the 1ft and 
om RE LE 


Cec 2 Tue 


Aer of ths be of 
n thus 


1 

O | 

Sooo on 
+ | 


0 
0 o 


Mean 20 0.52 = 0.4 to be 


added to the obſerved angle, it falling to the left hand of o. 


H 2. 
5 4. | Set the clock going, the pendulum having not been altered fince 


Obſervations made at the Cape of Good Hope. 


Arrived in Sable bay. 


Cunied the lnflrunents aſhore. - 


it came from London. 
quadrant being fixed, the plumb- 
line ſhewing it did not move. 
Stars paſſed the | The ſtars returned 
wires per clock. | to the ſame — 
Procyon. D May. Procyon. 4 5th. 
2 12 5 2 9 45; 
14 36 12 18 
17 73 14 5t 
| Procyon. 1 5th. Procyon. bo] 6th. 
23347 231 31 
36 26 34 — 
39 7 36 484 


obſerved zenith di- 
ſtances. 
| | 


1 18% | 2 12 24 — 55 34 28 er apparent or 


1761. 
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1761. Time per clock. 
May Hd ET 
318% | 5 24 0 Cloudy. 
5 36 © The eclipſe of the 5 had been begun ſome time. 
| 2 
6 36 5 Entrance into total darkneſs -] | 10 53 28 
7 58 — „ al very 515 15 57 
The end ef e eclipſe E. | 13 23 42 
Hitherto the clock ſtood on a lower floor, near to the place intended for 
the obſe and the obſervatory being now finiſhed, I put the 
clock into it, wound up the pendulum, and et it to nearly fyderial 
time. 
No obſervations were made material to June 5th, it being cloudy near 
all the time; but the 5th, in the evening, it fortunately up. 
June 1 o 7 4 | 
? 5*.| I1 39 21 + 59 25 ©) Antares, I ſet the q 
| Ix 55 16% 2 6 11 0 5 
$0 I2 74. $5 35. © 
| m2 11 44 Jane 15 © 
Clouds. 
2 . Paſſed the me- 
Eaſt. Ae 


| 


Time per clock. imeperclok per clock. 
b h Us . ty F - | —_ | — L * vu 
I2 19 45 20 8 [; | 
22 125 10 21 + } us 16 164 | Antares point 50 40 © 
Clouds, Clouds. | | 
12 52 4* | 19 35 37 +| 16 16 18 
Clouds, | "> 1 þ Dirt - - 44 0*0 
56 59 40 30 16 16 174 [3 
13 4 58 — 19 22 44 
| 7 24 + 25 11 +} 16 16 177 {Dir - 41 20 © 
Clouds. 27 37% [16 16 174 
13 16 13 +| 19 11 29 —| 16 16 18 | | 
18 329 l. 13 $5% | 26 16 177 Dis - - WW © 6 
21 7 | OW :| 16 26 19h 
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1761. 1 altitudes. Paſſed the me- 
Weſt. ridian. 
| 
June [Timer age ne —_— 
2 5%. 16 9 39 .| 23: 5 54 —| 19 40 374 | , p FE 
12 29% 8 45 | 19 40 375 |e« Aquilz 64 48 20 K 
« 235 208 II 34 19 40 30% & 
"Bow 2 7 cert & 
» 21 44 22 53 46 : | 19 40 361 1 | 8 
44 37 1 19 40 37 Ditto — 62 40. 0 
27 27 39 31 | 19 4% 37 
16 33 16 + 22 41 58 19 40 37 * 8 
39 15% 44 59. —| 19 40 37% {Dino 60 49: & 
- 39 16 47 58 | 19 40 37 | 
7 Tranſit of Venus. 
Jane |'* Irie sendet in-a-thick hace, and immediately en- 
2 . 0-12 © | tered a dark cloud. r 
o 335 © | The firſt fight of the planet. F 
" 0 48 40 
408 © 
10 0 
Inches. | (The os fartheſt limb from 2 's fartheſt 
118 7 390 5 1 limb. That is, the © 's northern limb 
| 3 
27 18 3 95 53 +| Ditto. 
30 4 3 95 15 | Ditto, 
AF &£& 4 0 © Ditto. 
35 15 410 4 Ditto. 
37 40 4 017: Ditto, 
39 © | 4 40 23 [ The o's diameter. By a mean of theſe 
4 40 203% | Ditto. four obſervations, 
44 © 4 40 21 +| Ditto. | f the O's diameter. 
46 © 4 40 2% | Ditto, s = 1 33"-* 


1761, 


3 10 0 
3 


N. B. The adjuſtment of the nonius of the micrometer as upon the 


| Time perclock. 


mu 


54 55 
56 32% 


413 4 32 
| © 59 
| Clouds. 


0 10 19 +| 


4 19 19 — 


4 19 22 | Ditto. 
4 20 5 +} Ditto. 
The time of internal n 


Ditto external! 


| Ditto, per Mr. Dixon. 


Equal altitudes, 


| Saw the© (but no- —— 


17th May. 
When I ſaw the planet firſt, its periphery, and that of the Sun's, 


were in 2 great tremour; but this 'vaniſhed, as the Sun roſe, 
and became well defined. 


Four minutes before the internal contact, the Sun's difk was 
entirely hid by a cloud, for about one minute. 


Time per clock. T ne percl 
s 08 


19 35 It 0 15 514 


37 35 :} 16 15 504 
Clouds. | 


19 22 17 
24 44 16 15 51 
27 10 +} 16 15 51 


{Paſſed the mer. 


[| Antares 44 O © 


The O :s fartheſt limb from 9g 8, as before. 


- Apparent tims, 


: rey clear {31 9 52 


Cloudy after, till night. 


2 7 "Y 


| 


uoxidq AN 


| {Dire 20 0 
1 


1761, 


June | 


1 11. 


” © =» = 
a ® 
* 


215. 


12 35 21 


37 48 
40 16 


19 33 40 


12 19 I 20 7 10 1 16 15 33 | a Mr 
9 28 + 16 15 3 nee 50 40 © 00 
| 12 62 | 16 15 3 doe. 
* 7 bp X 
19 50 5s +| 16 15 28; 
$3 23 | 16 15 28 
1 v3 
22 45 6 :: Zenith 
A 
1 
12 35- f 19 30 0 
37 28 - $3 18 


| | . 
— of fn ogE N 
| , | Ui F o 

| air, The fandlites appeared Fant. 1 51 "y 


{ The occuaion was ar the Ds northern limb, near the 


Apparent tlme. 


e & 


The & 36 Virginis it behind the Þ 14 7 12 


interſection of light and darkneſs. 


9 4, 1 = 1 
. 46. * 5 4 3. 
— * — — .. PR -- 


88 the merĩ 
dian. Pra of the qua- 
drant facing the caſt. 


8-4 


By the obſervations of Fomalhaut, i it appears the quadrant does not ſhew: 
the true angle, I new-adjufted it, &c. _ 


Equal altitudes. } Paſſed the me- 
Timeperclock.| imeperclock:/Timepercloc: | 
16 53 49% 22 18 445 | 19 39 282 i a LATE 
$7 © —| - 2+ 56Þ |. 11.39 264 - 0 
7 012. * 7 J | 
nr | 
5 N * Fomalhaut upon the meri- 
22 44 40 Rs 3 2 28. | dian. Plane of the qua- 
TT 
| The ſecond ee of nee, . - 17 27, 1C. 
Equal altitudes. | _ 
h 0 
20 6 36 ; @: 8 ” 
9. 52 1— — 5040 0 
* 32 1 ä 
14 50 24% Zenith diſtance 9 35 40 y ii upon the el 
1 44 457 Ditto — 
16 15 8 -| Di — — 1 Ame. 

17 7 40% - = Opbiuchi. 

18 40 50 — 3 | | — PRs: 

. * 
23 21 54 | The fir gelte of 4 immerged - — -. 17 22 26 
; Equal altitades. Paſſed the mer. 

3 . 1 
5 

2 22 54 31 47} 
_ + , 35 4: | 354 | Sun's limbs, Mr. Dixon 
In. 6 0 35: | 


1761. 


1 


Altitude. 
Timeperclock. 


2 , 


| Clouds. | 
EZ = 


| 
£2 44 © [ 


0 1 
| 13 12 46 : Zenith di 20 © 55 
N 
Equal altitudes. Paſſed the me- 
ba | ridian. 
Time per clock. imeper clock. Timeperclock. 
h 4 F/ f L | 11 
15 52 35 : | 23 20 14 19 39 10 
22 59 +| 19 39 10% 
25 435 19 39 10 


wh + 
[ þ Sun's limbs, 


* 


- | 54 20 45 
- - | 61 59 524 
- - | 61 26 10 


24 n 8 
54 20 42 
61 59 48 
0-7 


| The third ſatellite of 1 not immerged. 


Clouds. 
nd, was immerged. 
| 0 „. | 
Zenith "_ 3 3 30 + * omalhaut upon 


D4d 2 


bo quit - 67 40 ® 


* * 


Mr. Dissen. 


the me- 
I idian. A. weſt. 


| From this day to the 1ſt of July, cloudy, with ftrong winds and rain. 


1761, 
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. Equal altitudes, Paſſed the mer. | 3% * 
| ime per clock. ¶ Time per clock. FEE pn 
: uly . 33 17% 7. | | | « 
8 N 1, | 19 72. 16 14 3a: nasse 3 
Kea 14 32 Ie. — 42 20 © 
| Clonts, ©: | 
WF: ix | | yi | | 
9 0o' | . 
12 81 6 I 327 at - -- I 0 6- 
14 33. 16 14 32% |- 
. ny -< : 8 * x Scorpii the meri- 
17 17 23 [{Zenithdiſtance| 2 58 68. 0 dian. 12 the _- 
go OY | « Plane of” 
; OF M . 16-35 27 Ditto - [3 40 48 5. | . 2 the qua— c 
1] 17:17 © | Ditto '- Þ2 58 8 8. a Ditto. drant fa-- | 
| 18. 5 o | Ditto. - - 4 145 N. # Sagittaris * 
| 22 44 © | Ditto. = - þ3 3 I N. Fomalhaur, _ 
a IK | 
a . | & Scorpii upon q Plane of 
WS 16 35 39 11 Ditto - .-] 3 43 52 8. { the meridian... | the qua- 
17 © [Ditto - | 2 58 © S. | a Ditto. drant fa-- 
18 0 0 Ditto [4 1 42 N. : # Sagittarii. _ 
| +22 44 © | Ditto - - Ez 3 4N. | Fomalhaut.. 
a THe Equal altitudes. . Paſſed the mer. 
5 h 7 | is Ss . | 6 
' 4 7.. | 13.14, 23 33 | 16 14 2442 8 
; 3 16 14 245 |S Antares point 39+ © 0 
16 14 244 
1 


4 0 4 44 


3.41 32:5. 18 . = 


— 


1 $7 37 @ 11M - 2 58 40 8. Ditto. 

18 N it - SS <s-42 N. 2 Sagittarii. * 

ö y 8. | 16 35 19 | Di : 1 24 S. Sens, upon Plane of the 
| 3 47 34 the meridian. quadrant 
| | - n 2. 58 48 S. 3 Ditto. . cing the 
| 118 5 © ito - - |4 1 8 N. | 2 Bagittarii, J. ** 
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»761, | * altitudes, Paſſed the me- 


ridian. 
perclock. Timeperclock. ime perclock. 


J | h Fn | 
Jay U 13 18 13 19 9 22116 14 145 
a 


o 4 a 


þ Antares « - 39 © 0 


6 39. —| 11 49 +| 16 14 14 
9 6 14 16 —| 16 14 145 


0 4 Hd 


EE * I Scorpiĩi upon Plane of 
16 35 8 Zenith d 3 41 28 0 the meridian. | the qua- 
17 17 © Ditto [ 2 58 46 a Ditto.. drant fa- 
18 5 o [Ditto - | 4 .1 10 : | 9 Sagittariii JF cing the 
22 44 © | Ditto - - | 3 2 33 Fomalhaut,. I eaſt. 
Equal attitudes. @ |Paſſedthemer. 
= 9 ” F ll 
© 12. 8 16 13 59, „ | | 
| = Sb 53 53 +| 16 13 59 } amares 3 ih 
36 50 197 | 216,13 56% 1 
| e  Scorpii upon the meri- f 
15 50 45 +{Zenith diſtance] 14. 47. 22 f dian. Plane of the qua- 
i 8 * 
Eq ual altitudes. Paſſed the mer. þ 
h , "1 7 0 , 
2 15. [13 © © * 102” | 16 13 4% „ 
33 49 53 38 16 13 43 ee. -- $200: 
27 — 5 % 5. | 
% s Sagittarii made a near appulſe to the ) 's limb, The 
17 18 30 1 eye could not diſcover by the teleſcope, that it altered 
its diſtance, till about 17" 35% 
17-45 18 : Moon's ſouthern. limb from e Sagittarii. - 
52 53 E 
57 58 Ditto. 
18 2 15. Ditto. 
1 Ditto. A little hazy. . 
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] ridian., * 
Time per clock. Time perclock Timepere 
July " h 6 "ny h , ” 
? 17. 16 o 22 +| 23 9 471 | 19 37 53% | 1 
309 ˖· 22:90: 1-329 an _ - 66 Oo o 
* ö . 
3392 15 24 19 37 33 apparent tims 
I 20, | I 10 35 The ſecond ſatellite of A immerged - 17 9 42 
Equal altitudes. - | aſſed the mer. ] 
| 1 WY h 4 " , HI | 
4 21. | 5 14 59% | 10 41 53 — X 2 5 "ir BG ex 
18 38 — <2 4+ 5 2 $ er- lik - 66 30 0 
22 17 +| 4912 — 8 2 55 
> 1 
29.15 20 19% | 23 48 32 J 19 37 57 > 
| nw | grit [19975 - 7320 © 
2 2 To 
5 382 535 apparent. 
4 20 59 1 {| The third — 8 - - 12 24 © 
23 52 42 [[ Ditto emerged - - - = - - 36 17 3 
© 18 15 {| The firſt ſatellite mmerged - - - - - 15 42 42 
o 18 17 Ditto, per Mr. Dixon. 
Equal altitulles, Paſſed the mer. 
Aug. X SS bk. hk $7 #0 3 
2 7. | 15 30 13% | 23 37 18 — 19 36 28 , „ 
F 1 30 2 -A - 71 20 „ 
35 3 42 40; (19 30 27 3”; 
| [ | + ELICIT. Apgerent times 
20 52 32 The 2d ſatellite of M immerged. A litle hazy 11 43 26 
: E187Y We 11 Clear - - - - - 12 5 46 
* „% 5 ; 
h 8. | 15 48 54 — Zenith diſtance 14 47 40 * ow upon the meri- 
| 16 12 © | Ditto - - | 8 3 0 l Antares ditto. . 
© 9. |17 4 45 Ss -- -| g 11 42 {0 pr upon the me- 
] 18 3 0. Ditto - | 4 1 28 [ Sagittarii ditto. 


1761. 


12. | 


14. 


1 20. 


221. 


. 


Equal altitudes. 
EE 2 7 . 


© 23. 


16 51 19: 
54 27 - — 
57 372 


20 38 8 


38 2. 


Time Dy 
„ 47 
15 19 28 + 
B 
5 
| 
16 3:50 |Zenith diſtince| 
| 11 © Ditto | 
© 53 45 | Thie fourth ſatellite of & immerged - 
Equal altitudes, oa the mer. 
1 " 7 h 7 77 | 
15 19 182 | 23 47 28 r 
- 58 bs 50 8 — 19 36 3: -A 
* 37 | 5247 | 19 36 24 
23 36 17 [The firſt ſatellite of A immerged — — 
J put the clock forward. | 
| wal altitudes. | Paſſed the mer. 
To Ea W708 I" 3 | 
22 36 0 | 19 40 433 |)" 
39 4 * 19 40 43s a Aquilæ 
42 65 | 19 40 431 [J 


ö 


Ditto, per Mr. Dixon. 


# 


, " 


Paſſed the mer. | 


22 23 34 19 40-354 


29 52 +] 19 40 3522 
The firſt ſatellite of M immerged . 


Ditto, per Mr. Dixon. 


The firſt ſatellite of 1 immerged * 


26 441 | 19 40 354 * 


—— a 


57 40 © 


10 25 10 


1761. 


| 
| 
| 
| 
| 
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4 Equal altitudes. Paſſed the me- 
Time per clock Time per clock. 
Aug. h 7 -- 8 h 7 ” 
| 1 ; 5 
'N ap. | 16 50 58 +| 22 23 14 —| 19 40 15 ; ” 
. 54 6 — 26 24 | 19 40 15 þ- Aquilz - $7 40 oO 
57 16 +] 29 32 +| 19 40 15 + 
20 20 44 The fourth ſatellite of A immerged - - - 2: 
8 20 40 Ditto, per Mr. Dixon. * 
| WP The fourth fatdilite emerged - - - - 12 49 0 
1 = Equal altitudes, 5 [Paſſed the mer. 
© 30. 16 50 40% „ | ; _ So OS 
33 49 — 26 8 —| 19 39 58; þ. Aqui * 37 40 © 
56 59 —| 29 16 | 19 39 58; 
apparent time: 
22 59 45 The firſt ſatellite of A immerged - - 12 21 32 
19 47 10 : The ad ſatellite of A immerged. Flying clouds 9 2 20 
1 qual altitudes, Paſſed the mer. 
| h „ "” $9 , f | | 
MN 3. | 17 22 521 | 21 49 16 19 39 42x:: AH A. . 
26 24 +| $52 52 | 19 39 38 } 
1 56 251 } 19 39 39 | 
17 53 30 JA ſmall & immerged behind the 
18 26 7 Another os A $aphroncs _ 
'] 19 28 22 The 3d ſatellite RR 
28 25 Ditto. 
bo | Eq qual altitudes. [Paſſed the mer. 
„„ . 2 
"WWE: a1 21 49 10 | 19 39 324 0 0." 
| 29 55: 56 19 + Ah | 
2 
18 2 4 2: Libre immerged behind the >) -.-  -. 7 6 aw 
149 23 0 22 * _— 


| 


Vor. LII. 


+ 


”" 


17 22 32 21 48 864 


$$ „„ 
26 5x 52 32% | 19 39 19 }. aqui - $240 0 
29 427 56 6 —| 19 39 19 


TYPE 
454 0 


hn eee ine | . 22 
5 7. | 18 23 24 [Zenith di 18 23 46 th Sagittarii upon the me- 
yer 7,2 3t, ! +6} re Apparent time. 
@$ B. | 22 52 15 | The ſecond ſatellite of u immerged - - - 11 42 20 
Equal altitudes. JPaſſedthemer,| | | 
4 22. | 19 © 29 4] 2 20 47% | 22 43 87 X 2 
3 0 23 18 —| 22 43 9 \Fomalhaut - 46 „ 
5 30 —| Clouds. 
„ 8 
19 37 48 [Zenith diſtance] 42 10 42 1 upon the me- 
22 43 165 | Ditto - | 3 3 16 {| Fomalbaut ditto. Fs 
| 1 mM 
N 24. | 21 27 14 The firſt ſatellite of A emerged - - 9 21 
27 15 | Ditto, per Mr. Dixon. TY * 
Equal altitudes. 
2 4 Us h , i 
© 27. | 19 29 387 | 151 1 
| = 7X 33 29% | 
3430 =1 55S 573 | 
2 28. | Packed up the inſtruments. 
22 Put them on board the Mercury, Capt. Harrold. 
b 3. Sailed for St. Helena. 


Charles Maſon. 


The 


C 2961 


The inftruments made uſe of, in theſe obfervations, were, | 
Two refleQing teleſcopes, each two feet focal length, and magnifying 120 times, 
* made by Mr. Short. 


quadrant of one foot radius, made by Mr. Bird, and the property of the E 
An. aſtrenomical clock, made by Mr. Ellicott. 


of Macclesfield. 
((o 2 a O08 


Eclipſes of Jupiter's ſatellites, obſerved at the Royal Obſervatory 
at Greenwich, with a reflector of two feet focus, magnifying 
95 times. 


1761. June 23. 15 10 24 Immerſion of the third ſatellite. 

July 20. 15 54 28 - - - of the ſecond. 

22. 12 35 29 of the firſt, 
Aug. 7. 10 51 52 - - of the firſt. 
Sept. 8. 1028 5 - - of the ſecond. 

10. 11 277 6 - - - of the third. 

13 33 6 36 - - of the ſecond. 

8 7 46 Emerſion of the firſt 


rape of Jupiter's ſatellites, obſerved at Mr. Shorts houſe in 
urry-ſtreet in the Strand, London. by Dr. Bevis, with a re- 
— g teleſcope of four feet focal length, magnifying 140 times, 
and by Mr. Short, with a reflector of two feet focus, _ 


fying 95 times. 


Apparent time. 
k 1 


1761. July 22. 12 35 13 Immerſion of the firſt ſatellite, by Dr. 3 
12 34 58 - - - - - - - - - by Mr. Short. 

Aug. 7. 10 29 432 - - of the ad fatellite, by Dr. Bevis. 

10 29 JI - - = = = - —- dy Mr. Short. 

— —— che 4th ſatellite, by Dr. Bevis. 
r = - - by Mr. Short. 

. - -- of the firſt ſatellite, by Mr. Short. 

Sept. 8. 10 29 3 - - of the 2d ſatellite, by Dr. Bevis. 

10 28 35 - - - - - - - - by Mr. Short. 


N. B. Mr. Short's houſe is 26”; of time to the weſt of the Royal Obſervatory. 
LXI. Lati- 
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LXI. Latitude of the Obſervatory at the Cape 
of Good Hope, reduced from the Obſer- 
vations of different Stars; by Mr. Charles 
Maſon. 


Read June 17, 1762. 
1761. | Lat. South. 


@ & 


"$133 35 415 


33 55 4 


$5 45 


35 31 


353 37 
55 43 


| 
| 
Y 55 30 
; 
| 


PWwP 


ND 
[9] 
. 


$5 47 
55 44 
55 29 


a. 
„* 


3 5549 | ais 10 
2 * 51 57 Wl Adu. . 6 
| 33 55 40 Or, by leaving out the obſervation of 


33 55 42+ hy Latitude South. 


8 


Charles Maſon . 


Eee 2 


4 


7  . 
„ | 7 2 
. —— — — * 


— —V 


IXI. Ae aw * an „ee 


(6). 


* 2 
Tranfit of Venus over the Sun, on the 6th 
of June 1761, at Madraſs; by the Rev. 
Mr. William Hirſt, Chaplain of one of his 
Majefly s Ships in the Eaft Indies: Con- 
tained in a Letter wrote by him to the Right 
Honourable the Earl of Macclesfield, Pre- 
fident of the Royal Society. Dated Fort 
St. George, . July 1761. 


R. Hirſt began to make Ane 

tions for regulating his clock, near 
three weeks before the day of the tranſit of Venus, 
by taking equal altitudes firſt, and then by meridional 
of Spica virginis, and of the Sun ; of which 
latter, he had a good obſervation on the day before 
the tranſit, and another good one the day aſter it; ſo 
that there can be no doubt as to n of his 
time. 

The place of his Ae was fort 9. George, 
on the top of the governor's houfe, whoſe latitude, 
as determined by many obſervations made not long 
ago, with an excellent quadrant, Mr. Hitſt Nys, is 

13* 8 N. and he makes it 3 minutes and + ſeconds: 


* 22, 


of time eaſtward of Pondichery. 


Mr. Hirſt's clock was made: by M Galohd r 


Paris, and was conſtructed for aſtronomical uſes; it 
did not ſtop in winding up, and i 4 i 
conds. | 


6 1 Y 1 — hy 1 | k 
ö + JJ = = 
e 9 a? 74 
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n was 4, re- 
2 feet long, made by Mr. Adams, of Fleet- 


* 


ſtreet, London, and lately ſent, as a preſent, by the 


Eaſt India company, to the Nabob Mahommed Allah 
Cawn, of whom Governor Pigot was ſo kind to bor- 
row it, on this occaſion. The governor himſelf, and 
alſo Mr. Call, a very ingenious gentleman, aſſiſted in 
the obſervation ; the former with a 4 feet refracter, 
of Mr. Dollond's new conſtruction ; the latter with a 
2 feet reſſecter, formerly belonging to Dr. Mead. 
Some time before five, in the morning of the 6th 
of June, Mr. Hirſt, and the reſt of the gentlemen, 
met on the terraſs of the fort-houſe, and were at their 
glaſſes, at the time the Sun roſe, leſt Venus might 
enter the diſk before the time calculated by the aſtro- 
nomers. The Jeſuits had calculated the beginning 
for Pondichery, at 66 57. The London calculations, 
reduced to the meridian of fort St. George, gave it at 
7 26035“ apparent tine. 
The morning proved favourable to the utmoſt of 
their wiſhes, which the more increaſed their impa- 
tience.- At length, as Mr. Hirſt was ftedtaſtly look- 
ing at the under limb of the Sun, towards the ſouth, 
where he the planet would enter, he plainly 
perceived a kind of penumbra;. or duſky ſhade; on 
mg, and begged Mr. 


which: he cried out, fis :a-com 
Call to take notice of it. To or three ſeconds after 
this, namely, ati 5 3.1/:10/1 apparettitime, happened 
the firſt” exterior cortact of Venus with the Sun, 
whictr allithe three qbſervers pronaunced at the ſame 
inſtant, as with one'-yotce. Ms. Hirſt is apprehen- 
five, that to be able to diſcern an atmoſphere about a 
planet at ſo great a diſtance as Venus, may be re- 
W. 1121 garded 
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garded as chimerical; yet affirms, that ſuch nebulo- 
fity was ſeen by theds,” without preſuming to aſſign 
the cauſe. They loſt fight of this phænomenon as 
the planet entered the ail, nor could Mr. Hirſt per- 
ceive it after the egreſs. | 
The total ingreſs, or firſt internal contact, was de- 
termined with a precifion equal to'that of the firſt ex- 
ternal contact, at 7" 47 5 apparent time. 
Mr. Hirſt inte it N to take notice of an- 
other odd phænomenon. At the total immerſion, 
the planet, inſtead of appearing truly circular, re- 
ſembled more the form of a bergamot pear, or, as 
Governor Pigot then expreſſed it, looked like a nine- 
pin; yet the preceding limb of Venus was extremely 
well defined. Mr. Hirſt ſuſpected this appearance 
might be owing to their teleſcopes not being nicely 
enough ſet to their focal lengths: accordingly, he 
took care to try this ſeveral times, during the tranſit, 
but found it not to be the caſe; for though the planet 
was as black as ink, and the whole body truely cir- 
cular, juſt before the beginning of the egreſs, yet it 
was no ſooner in contact with the Sun's preceding 
limb, than it aſſumed the ſame figure as before, at 
the Sun's ſubſequent limb; the ſubſequent limb of 
Venus keeping well defined, and truely circular. 

The beginning of the e greſs, or ſecond interior 
contact, was obſerved oily 2 Mr. Hirſt and Mr. 
Call, Mr. Pigot having fetired. This came 
on at 1 39 38% P. M. and the total egreſs, by 
Mr. Hirſt alone, at 15 65 44, apparent time, Mr. 
Call unfortunately ab the bir r out of che 

field of his Gere hr Hap 
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LXIH. An Ae of a ee Ames os 

Latin, preſented to the Royal Society, in- 
titulad, De Veneris ac Solis congrefſu 
obſervatio, habita in aſtronomicà ſ pecuk 
Bononienſis Scientiarum Inſtituti, die 5 
Junit 1761. Auctore Euſtachio Zanotto, 
ejuſdem Inſtituti Aſtronomo, ac Regiæ 
utriuſq ue Londinenſis et Berolinenſis Aca- 
Fears, Socio. By Nathanael Bliſs, Savilian 


Profeſſor of Gee and F. R. §. 


Read July 1, HE planet Venus hath been fo ſel- 
_. dom obſerved in thoſe cireumſtances, 
which are of the greateſt uſe in determining ſome of 


the moſt eſſential elements ef its motion, that every 
ſuch obſervation, made by an accurate aſtronomer, 
cannot but be very acceptable to the public. 

At Bologna, on the night preceding the day of the 
tranſit, the weather was very unfavourable; but early 
in the morning, the clouds, which covered the whole he- 
miſphere, began to break, and were driven off towards 
the horizon, by a gentle wind: ſo that the obſervations 


were retarded only during the ſpace of about half an 


hour. Father Friſi, profeſſor of mathematics at Piſa, 
and Signors Mathenci and Marini, affiſted in making: 
the oblervations;. the two latter obſerving, in the u | 
room of the obſervatory, together with Mr. Profeſſor 
Zanotti ; and Father Friſi, accompanied by the two 
profeſſors of mathematics Signors Caſali and Canter- 
zani, in a lower chamber. 

4 S. Zanotti, 


_ 
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S. Zanotti, in order to determine the place of Ve- 
mus on the Sun, made uſe of a quadrant.of 2 feet 
radius, in the teleſcope of which were placed two 
wires, the one in an horizontal, the other in a vertical 
direction: by obſerving the appulſes of the limbs of 
the Sun and Venus to theſe wires, ſucceſſively, no 
error from refraction can take place. But it is of no 
mall conſequence to the accuracy of theſe obſerva- 
tions, that the wires ſhould be. placed truly perpen- 
dicular to each other. For this purpoſe, the quadrant 
WAS placed i in the plane of the meridian, and a tar, 
during its tranſit, was obſerved more than once, ac- 
curately to run 'along the horizontal wire. Though 
the poſition of the vertical wire was often tried by 
terreſtrial objects, yet other methods of examination 
were made uſe of. At the fame altitude, both before 
and after noon, the ge of the Sun not only over 
the horizontal, but alſo over the vertical wire, was 
obſerved, that it might from thence appear, whether 
the times of paſſage, when the neceſſary errors in ob- 
ſerving are allowed for, were equal in both cafes, In 
each of the following obſervations, the altitude is not 
nicely determined; becauſe. an error of one degree 
would occaſion little or no difference in the quantity of 
the parallax. 


The obſervations, fourteen in number, as given by 
the author, follow : 


Obſervation 1ſt. Altitude 5 14 


H 
16 54 37 © 's preceding limb at the horizontal wire. 


54 45 ©'s preceding limb at the vertical wire. 
56 15 + 's preceding limb at the vertical wire. 


H 
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16 56 20 2 's eonfequent limb at the vertical wire. 
57 20 2 s preceding limb at the horizontal wire. 
57 26 2 's conſequent limb at the horizontal wire. 
57 54 O s conſequent limb at the horizontal wire. 

16 57 55 ©'s conſequent limb at the vertical wire. 


Obſervation 2d. Altitude 7* of. 

| 5 5 c 62 © 's preceding limb at the horizontal wire. 
5 59 ©'s preceding limb at the vertical wire. 

7 25 2 8 preceding limb at the vertical wire. 
7 30 g 's conſequent limb at the vertical wire. , 
35 2 's preceding limb at the horizontal wire. 
8 40 2 's conſequent limb at the horizontal wire. 
9 11: © 's conſequent limb at the horizontal wire. 

17 9 13 ©'s conſequent limb at the vertical wire. 


Obſervation 3d. Altitude 8* 100. 
> 12 502 © 's preceding limb at the horizontal wire. 
12 53 os preceding limb at the vertical wire. 
14 16 2 's limb at the vertical wire. 
14 22 ę2 s conſequent limb at the vertical wire. 
15 27 2 s preceding limb at the horizontal wire. 
15 32 2 's conſequent limb at the horizontal wire. 
16 4 o©'sconſequentlimb at the horizontal wire. 
17 16 7 os conſequent limb at the vertical wire. 


Obſervation 4th. Altitude 9 8”. 
H / {/ Un | . . . 
17 19 24 ©'sfreceding limb at the horizontal wire. 
19 29 ss preceding limb at the vertical wire. 
Vol. LIL. Fff H 


x7 20 50 2 's preceding limb at the vertical wire. 
, 20 4 2 's conſequent limb at the vertical wire: 
21 57 2 preceding limb at the horizontal wire. 


17 


H 
oe 


"7 


H 
17 


17 


[ 402 ] 


F .. 


22 3 2 *sconſequentlimbat the horizontal wire. 
22 35 © 'sconſequentlimbat the horizontal wire. 


22 45 ©'s conſequent limb at the vertical wire. 


Obſervation 5th. Altitude 10" 500. 
29 At © 's preceding limb at the horizontal wire. 
29 55: ©'s preceding limb at the vertical wire. 
31 14 2 's preceding limb at the vertical wire. 
31 20 2 ; confequent limb at the vertical wire. 
32 10 28 preceding limb at the horizontal wire. 
32 16 es conſequent limb at the horizontal wire. 


32 50 Os conſequent limb at the horizontal wire. 


33, 152 © 's conſequent limb at the vertical wire. 


Obſervation 6th. Altitude 14* 12/. 


49 438: ©'s preceding limb at the horizontal wire. 
49 422 © 's preceding limb at the vertical wire. 
50 55 2 s preceding limb at the vertical wire. 
51 12 2 's confequent limb at the vertical wire. 
51 58. 2 's preceding limb at the horizontal wire. 
52 4 2 8 conſequent limb at the horizontal wire. 
52 42 Os conſequent limb at the horizontal wire. 
53 7s conſequent limb at the vertical wire. 


Obſervation 
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. Obſervation 7th. * Altitude 17˙ of. 


H. 6 2:'0's preceding limb at the horizontal wire. 
6 15 ©'s preceding limb at the vertical wire. 

7 11 $8 ing limb at the vertical wire. 

17 2 s conſequent limb at the vertical wire. 

4 31 2 's preceding limb at the horizontal wire. 

8 36 2s conſequent limb at the horizontal wire. 

9 18 © 'sconſequent limb at the horizontal wire. 

18 9 3150's conſequent limb at the vertical wire. 


Obſervation 8th. Altitude 23 40”. 


16 44 362 © 's preceding limb at the horizontal wire. 
45 15: Os preceding limb at the vertical wire. 

7 2 's preceding limb at the vertical wire. 
46 14 2 's conſequent limb at the vertical wire. 
46 39+ 2 's preceding limb at the horizontal wire. 
46 47 v 'sconſequentlimbat the horizontal wire. 
47 36 © 's conſequent limb at the horizontal wire. 

18 48 49 © 's conſequent limb at the vertical wire. 


Obſervation gth. Altitude 431* 42“. 
% 30 15 © 's preceding limb at the horizontal wire. 
30 22 ©'s preceding limb at the vertical wire. 
30 59 2 s preceding limb at the vertical wire. 
31 5 2 's conſequent limb at the vertical wire. 
32 6 2 'spreceding limb at the horizontal wire. 
32 11 2 's conſequent limb at the horizontal wire. 
33 11. © 's conſequent limb at the horizontal wire. 
19- 34 © ©'s conſequent limb at the vertical wire. 
FIR Obſervation 


- 


- 


w 


w 


— 
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Obſervation roth. Altitude 34* 1. 
"9 4 44 1 02 © 's preceding limb at the horizontal wire: 
44 26 © 's preceding limb at the vertical wire. 
44 58. 2 5 preceding limb at the vertical wire. 
45 5 2 $ conſequent limb at the vertical wire. 
45 59 2 5 preceding limb at the horizontal wire. 
46 4+ 2 'sconſequent limb at the horizontal wire. 
47 7+ © conſequent limb at the horizontal wire. 
19 48 4 ©'s conſequent limb at the vertical wire. 


Obſervation 11th. Altitude 37 21. 
H 
20 2 1: © 's preceding limb at the horizontal wire 
214 Os conſequent limb at the vertical wire. 
2 38 #- preceding limb at the vertical wire. 
2 44 : s conſequent limb at the vertical wire. 
3 40 2 s preceding limb at the horizontal wire. 
3 52 s conſequent limb at the horizontal wire. 
4 59+ © sconſequentlimb at the horizontal wire. 
20 5 49 Os conſequent limb at the vertical wire. 


Obſervation 12th. Altitude 41 7. 
| 
20 23 or 0's preceding limb at the horizontal wire. 
23 12 os preceding limb at the vertical wire. 
23 18 2 5 preceding limb at the vertical wire. 
23 245 , 's conſequent limb at the vertical wire. 
24 41 2 $ preceding limb at the horizontal wire. 
24 48 : s conſequent limb at the horizontal wire. 
TW = s conſequent limb at the horizontal wire. 
20 26 36 © 's conſequent limb at the vertical wire. 
| Obſervation 


Obſervation 13th. Altitude 44 107. 


HH 

20 40 
40 
40 
40 
41 
42 
43 

20 43 


1 

20 5 
33 
54 
54 
35 
55 
50 

20 57 


When the planet drew near to the edge of the 
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16 G preceding limb at the horizontal wire. 


22 ©'s preceding limb at the vertical wire. 
332 2 5 preceding limb at the vertical wire. 
39 2 's conſequent limb at the vertical wire. 
56 2 s preceding limb at the horizontal wire. 
1+ 2 's conſequent limb at the horizontal wire. 


172 © 's conſequent limb at the horizontal wire. 


53+ © 's conſequent limb at the vertical wire. 
Obſervation 14th.. Altitude .46* 28/. 


5 1 O's ing limb at the horizontal wire. 
58: ©'s conſequent limb at the vertical wire. 
34 2 's preceding limb at the vertical wire. 
9 2 's conſequent limb at the vertical wire. 
30 2's preceding limb at the horizontal wire. 
36 2 's conſequent limb at the horizontal wire. 


54 © 's conſequent limb at the horizontal wire. 


25 © 's conſequent limb at the vertical wire. 


Sun's diſk, the obſervers prepared to determine the 


time of 


Marini, 


the two contacts, Profeflor Zanotti, with the 
teleſcope 


Mathenci, with the teleſcope of 22 feet, and Signor. 


of the quadrant of 2. feet focus, Profeſſor 


with that of 10 feet. 


The 


4 4 * 
Ly 7 * * * 
Y * - 


1 81 
The internal contact was obſerved 


H 

At 21 4 34 with the teleſcope of 2 feet. 
21 4 58 - - - - - - To feet. 
21 455 - - - - - - 22 feet. 

The external contact was obſerved 
H 

At 21 22 30 with the teleſcope of 23 feet. 
21 23 ' © - - - - - - 10 feet. 


21 23 7 - - - 22 feet. 


During the intervals of the obſervations made with 
the quadrant, the planet was always obſerved to be 
perfectly round, without any ring or nebuloſity. 

It may, at firſt fight, ſeem wonderful, ſays Signor 
Zanotti, that obſervations made with different tele- 
| ſcopes, one of 10, the other of 22 feet, ſhould fo 
nearly coincide, the times of the firſt contact agreeing 
to the ſame ſecond, and thoſe of the laſt differing 
only 7 ſeconds, by which the contact was ſeen to 
happen ſo much later through the longer teleſcope ; 
and the blame might be laid either upon the longer 


teleſcope goodneſs of 


, or upon the obſerver. The 
the teleſcope will readily be allowed, when it is 
known, that it was made by Campani; and the ſkill 
and dexterity ef the obſerver are too well known, to 
give room for any ſuſpicion on his part. It may ra- 
ther be attributed to the near equality of the magni- 
fying power of the two inſtruments; the longer te- 
leſcope having an eye-glaſs of 3 inches focal length, 
and 'the ſhorter an eye-glaſs of 123 by m_ bo 
which, 


[ww] 4 
which, the images of the Sun and Venus were nearly 
equal in both. _ i 24741 

The author then proceeds to determine, by cal- 
culation, (the method of which he has at large ex- 
plained) the difference of longitude between the cen- 
ters of the Sun and Venus; and alſo the planets la- 
titude, which, as ſeen from the Earth's center, are, 
at the time of each obſervation, as in the following 
table. 

N. B. The author has not mentioned the exact 
quantity of the Sun's parallax, which he. made uſe of 
in theſe computations : but, from ſome trials, it ſnould 
ſeem, that he ſuppoſed the parallax of the Sun to be 
10+ or 11 ſeconds. | 


(4687. "ITS 
er Ne erence o "—TF 
Wb: = YJ I be 
< * [tween © and 2 6 973.1 


das bw bt 3 a 
Ee, 174 | 5 46 Eaſt. 


19 7.90 | £ 7 Eaſt. 
17 14 19 | 4 41: Eaſt. 


| 217 20 524 | 4 157 Eaſt, 
17 31 17; | 3 30; Eaſt. 
17 50 53; 2 18 Eaſt. 


18 7 14 rm us 
18 46 103. | 1 19 Weſt. | 
19 31 12 | 4 19 Weſt. 


19 45 28 1 1: Weſt. 1 
20 2 41 | 6 20. Weſt. | 
- 23 ar 17 467 Weſt. 


20 40 36: 8 46 Weſt. 


TFT 


20 54 6: 9 46 Weſt. | 11 
"Theſe longitudes and latitudes do not exactly an- 
ſwer to the interval of time between each obſervation: 
but the obſerver has related them faithfully as they 
were taken; and if we confider, that they were de- 
termined by time, and that an error of half a ſecond 
will have a conſiderable influence upon each obſerva- 
tion, it will readily be allowed, that the obſervations 
ate carefully made, and agree very well together, 
though 


* 


* 
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The following are the elements deduced 'from thoſe. 
CO TOE TENT e 
r on | 


R — £< 
The horary motion in latitude - - -- 


The. true time of the conjunction of © 
and? = Ni 33 „%% © 4 


The latitude af x at the conjundticn 4 ;; 27% 


From theſe numbers the author deduced the fol- 
lowing elements, by trigonometrical calculation: 2 


The angle of the path with the ecliptic - 8 49 23 
The horary motion in the path - - © 3 587 
The part of the path between the middle] „ 1 25 
of the tranſit and the conjunction „ 


The diſtance f the path from © — — 5 9 41 
The 
„ Nn 2; 297 


The difference of longitude of 6 and a 
Lat the ingreſs = = —- = . 4 
The difference of longitude at the egreſs O 11 9: 
The latitude of 2 at the ingreſs ſouth = 0 7 17 
The latitude of is at the egreſs ſouth - 0 11 12 


The time of the middle of the tranfit - 13 
= _ 1 _ nm ? ns O * 4 51.49 


The egreſs of the center f 2 21 16 23 
| Vol. LII. Gg. g It 


1 


4 
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It appears alſo by. his calculation, that the time of 
the internal contact was acceterated 3o#', and the laſt 
contact 18%, by parallax. The internal contact; 
therefore, as yi from the: center of the Barth, was 
at 21> 5* 28”, and the external contact was at 
21 23 25” and the egreſs of the planet's oefter at 
21 14 
Prag e 8 time of the planet's paſſage over the edgs 
of the Sun's difk, as ſeen 1 the Earth's center, the 
. very accurately determines the ara diame- 
Karbe Ly of the center of Venus, as Sinead 
from the poſition of its path, and from the other ele- 
ments, as related above, differs near two minutes 
from the obſerved time, when corrected by parallax, 
and reduced to the Earth's center. Tbis difference 
is entirely. to be attributed to an error in the motion 
of Venus in longitude, which, perhaps, could: not be 
from theſe obſerva- 


deduced with ſufficient 
tions, and from. a ſmall error in ſom of: the other 
elements; all which the author might have taken, 
with the utmoſt accuracy, from the tables ether: of 
Pr. Halley or-M. Caſſini. Perhaps alſo, ſome part 
of this differences might auiſe from. our ignorance of. 
the true quantity of \ Sun's parallax. 

 Hithertp our author has. given: us thoſe ments, 
which might immediately; be determined from: his 
obſervations : the following are deduced: from the 
: tables. From the the motion of Venus in latitude,, 
it may readily be collected, that the planet was-in: its. 
node on June: 5; at 14 55! 97. The place of the 
Sun at that time, according to the tables of-the Abbe. 
De la Caille, was. in m 14 59% “; and the 
planet's 


2 


* 


at the lie of thi conjunction, was o ꝙ 275; by 
folving a triangle of which, the computed diſtances 
of the Kerthe nad Verne from: the Sun conſtitute two 
ſides, the angle at the Sun, or the planet's helio- 
centric latitude, viz. o 3' 46“, will be determined. 
With this heliocentric latitude, and the catculated 
place of the Sun at the time of the j 
and the longitude of the node, as before laid down, 
from two ſides of a ſpheric right-angled triangle, an 

angle may be computed, which will expreſs the in- 
clination. of the plantt's orbit with the « r. The 
place of the Sun, at the time of the conjunction, was 
in 1 15 36“ 10”. The difference of the heliocentric 
longitude of the earth, and the node, was 1* 1' 20”. 
Therefore the angle of the inclination of the orbit 


of Venus with the echptic is 3 300 49”. 


N. B. The feverat numbers: contained in this 
paper, are taken from: the correct numbers written 
in. the margin of the printed memoir, with the au- 
thor's own hand, and whieh ſeem to be the reſult of 
his lateſt calculations. And though his obſervations 
were made with great care, and faithfully calculated, 
yetithe: reſults will not be found fo accurate, as could 


Geog 2 be 


influence, both on the place of the node, and the 


= 


- 
o * A 
[ 412 4 ] 
: 
- 


be wiſhed; ſince the latitude of Venus, deduced fron 
theſe obſervations, i is, in: all probability, 10“ or 12“ 


too little; a quantity, which muſt have a v 


ery ſenſible 


inclination of the planet's orbit with the ecliptic; 
the latter of which ought to be deduced — ob- 


ſervations made on the planet, when in its A 
latitudes. | 


In the lower chamber of the Alete; the ”Y 
ſervers made uſe of two teleſcopes, one of 6, the 
other- of 8 feet, furniſhed with wires at half-right 
angles, in order to determine the place of Venus 
on the Sun, by cauſing the Sun's ſouthern limb to 
run down one of the threads: the * obſer- 
vations were made : is 


Obſervation iſt. 


15 11 4c 402 Suns center at the horary wire. 
18 11 50 Venus's center at the horary wire. 
© xi 170 difference between the horary and 


oblique wires. 


Obſervation 2d. 


19 2 12 Center of 2 at horary wire. 


* 24 17: Center of © at horary wire. 


23 Difference between * borary and FY 


que wires. 


5 Obſervation 


Obſervation 3d. 


H 
20 16 63 Center of 2 at horary wire. 


20 * 23 - Center of-© at h wire. 


Difference between the horary and ob- 
lique wires. 


20 


VIigan Tr - Obſervation an 

— | 

20 47 222 Center of at it horary w wire. 

20 47 55: Center of © at horary wire. 

Difference between the horary and ob- 


7} lique wires. 


Obſervation 5th. 


H / 
20 59 17 Center of 2 at horary wire. 
20 59 54 Center of © at horary wire. 
i Difference between the horary and ob- 
55 lique wires. | 


The internal contact was And by three dif- 
ferent teleſcopes, 


H 

At 21 4 54 with a teleſcope of 6 feet. 
lr!!! - - - 
21 4 56 - - - - - = 11 feet. 


/ H 


At 21 22 53 With a teleſcope of 6 feet. 


21 22 g©© - - - -_- - 8 feet. 
21 22.59 = =- - - - = 11 feet. 


Profeſſor Canterzani examined the obſervations by 
projection, and found them to agree very nearly 
with thoſe made in the upper chamber by Signar 


ERRATUM. 
Page 198, Line 11, for from, read «with. 


7 b 2 


ERRATUM in Vor. LI. PART II. 


Page 922, Line 2, for ſum or difference, read 41. 
ference or ſum. 
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